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CONTROL 

(57)Abstract 

PURPOSE To uniformly and accurately carry out PCRCpolymerase 
chain reaction) on many samples by controlling the temperature of a 
liquid sample as a function of temperature variation with time of a 
sample block having a well for a test tube. 

CONSTITUTION; In this automatic apparatus, a sample tube including a 
sample mixture containing DNA or RNA to be amplified is engaged with 
a well of a sample block 12 and covered with a heated cover 14. A 
temperature of the cover is kept at a prescribed temperature by 
controlling an electric resistance heater in the cover by a central 
processing unit 20 The central processing unit 20 controls a 
temperature of the sample block by detecting a temperature of the 
sample block with a temperature sensor 21 and sensing a temperature 
of a circulating cooling liquid. An amount of electric power applied to 
each zone of a multi-zone sample block film heater 156 is calculated 
with a desired PCR protocol and a cooling liquid control demand to a 
cooling liquid controlling system 24 is generated. At the time, data of a 
circumferential air temperature sensor 56 and a line voltage sensor 63 
are also taken into consideration.. 
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< <t *> 1 -3©K»Srttefc#£# *~-Wl»Sf6 
a ) i!ulB4>& < £ h 1 -3©Kt4£ffl©*J>& <itlo© 
b ) 9f^HI«:i:-5ir8BKf4^o * 2<DU&<DM$kt b 

c ) «rsB«*4:/p ^©jaK=&^tsi*s/ca)Cc9}ie=j 10 

d ) fjiais^p ? ^NKkwtcaassft. Hui^f^Bf^ 

[If #31 2 ] BCT©*«Wfi£ft*riK8 0 tepft 

<th\ ^©afwrtecw*** ^— tfaawae 

©, n>t*^-^, Hifg2d>«c< ife lo©|**4^ffl©4> 
^f - 

b ) Bf3£«FIH«:S-5«f83K»^o * ^©ag©H8£fc£ 0 

c ) m^mw^nm^moMmommt bxwmmm%. 
[ nna& 3 1 # v * * - vmusfto § »JHf «ca l 

a ) SIlffiacfSlSBS««*fc*flWKft^a * 

b) ilWBSlIECCJBfiSStiStBaeclBBIUfcK^f*^ 
»©Eflk 

c ) bJIBKW^P -;*#35^100 •coiSHrtoas 
(CftSifrfc. **&©^#tt^RD^fc< £*>0. 1 
■C/»©*rKK»^n ? **H*Kti«3rr $©ccft# 40 

SO', 

af^a^-cansKs^a ? *©aK*-«fc#ar** 

-^©WaT-CBJIEKS^ *Jl>©E#J£. 3 5-100 
•c©«Hcctoi»r ± o . 5 •c<Dfr®»mx—7gMBttctfc 

»u/d)M«B$SBr&oT. so 



«fH¥6-2 3 3 6 7 0 

2 

a) illffiS^KH^a^fcfiWkft^^^SJIftWK:^ 
R^^IWJWS^oy^-cd&or, ±ffi©*4>««ccK 
Bj*n, ISKHtt©^*P**f Y<DV*- 

x 1 2©*#JBE?»J£, KiB5»J£SBU a>^ffBB*'i> 

««©«M*tt i ««©*»» * w r & 6 & & a 

b) mfiatm^P^#3 5-1 oo-c©«&Ert©as 

cc^^i^cc, tt»©^#^>IE9*J>&< thO. 1 

&^TX#«iIK~C\ K^^P^iSfcftSp-r* 
aw r*#ai»B, 

vi't 1 0 0'Crt»64>fc< <Lfc4*C/8\ &t>'40°C 

3iP6ii>* < £ 2 v/m>m*}%m&&vmwic}$& 

e) BJ8Bn>fcra-^^f"Atc«l8P$ti, SJsBS*^^ 
p ^©*^^ffl©}jn^v r --><bmflB^S^©j!jal^ 
v-ytzmz, 8Wb«*4:/p*££3 5-i o o°c© 

g -t* jfcOi!>&<±fc3 0 0 g<Dfi 

fl*K, *JWIU BffiBKH-^ * ^OlffiW* , 3 5-1 

o o 'cotsffltctec^r ±0.5 *c©ft3S»MT?— saK 

^6T*^BCf-CB!«^Sf'--^tt©T r *»»<!:*« 

ztcffimmrnvvt wzjz -m$wz 9 6 mt -c* 

a) 1 t*-X© h U-tt, 

i ) x*a»©v>r ^a^^^-^u- hcca^-rss 
x i 2©fi^rjBia^Jcc9 6{a©^^{f^, c^e>©7A: 

iwas^©wiBJ^8i»©»aj:D*>r^«:*# 

< ^^«flBB»©^aJ:>)/hSC>S«:W-rS¥ffl^* 

ii) K^U-haJft^^KaHU, mfiB^l^B 
l©hU-a3zfl|lJII<!:, 

iii) H&iB^U- hiP^^^SO, HUlBT^© 1 oCCB/p 

tx/cl^l4 1 t©±^a5^©^^Jg^^rT^^c>'^m2 



3 

x 1 2©fi#»K^Kc9 6ffl©;*£ffl*. CtihO-K 
U 

BWay^-^flwahu-ortWccff^-rsttr, Ufa 
»;f -^u- h«»«, Mia h u-rtcca^n/cKf* 
«©jB«©«*>cc±#tefiugu miiamicohu-ii:^ 
jHSfcrtifia *) ?~i-m.\L§mt mm-mziah o , j e 

ftfc J: 0 mfia h u-rtfciB^ft/cKf*®** Ifiit^^ 

£&giT£ 1 ofeLb©=&aES»4«*fll^. ituiaw ^ a 
T^^ft-f h«fl\ acfiufajfiJBaB^©** 

siP'OBuBaKS^P * ^±<DmTiav -f^a3r-/ar-^u- 
[»3R317 ] S^fi^*iRS**4>& < i 4> 1 oco 

[W3»B8 ] *m&m>m 1 fi«£«nisje<Dsr2H 
mrias i sffi»fria92fiffij: o 6£Knccif c>skh 

[0 00 1 ] 



(3) »H¥6-2 33 6 7 0 
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[000 2] 

*s";#-x«b» *if«-rafc«>K\ »»j«:«fiSo/c 

Wir^*DNAteJ:iy f iJ>tt< i*>2"^©^7-fv 

d A T P, dCTP, dGTP*5<£^d 
TTP*asts. — -75 4 v-tt**) 3* 9 U 

ja^u^FfcJctfSiaH^ <»Sffi14DNA 
[0 00 3 ] (PCR) tt. £<t 

NA*»ui-r-s/c«&<owc»aa[ 090*0 7*^ 
(4 o°c^7 o°c) ccsmorif-r ^ «;>^-r^o pc 

■fey* * D N A * • i 7 ^- (Perkin-Elmer 

40 Cetus DNA Thermal Cycler ) 1 9 8 7^CCzf A 5 

[0 0 0 4] PCR©fc«?><Dj£ffltt, 31ffi, 

SKttffiOPCR^f-A^^jpK^SWS-CA^^. 
so ISR^ISR. ims^WS. *JJ:CW«»H«* 



(4) 
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&©ff^tt££IE3*i£tt5rtH>fc<,>. 
[0 00 5 ] Wittf, t h©y./A©:/u^x^ hJcto 

(sts) ^ffltscitaot, *#<«fflwtr6 

n**mT&ct*&&±?2>. io 
[0 0 0 6] pcR©Kf4©»*«i«!in-rsfconr, *t 

fflfc £>m^©t£ft©/c#>© S «M t $ tt/cHX 0 &l > £ 
pj» i 0 & < T ttft €> £ I > . $S»tfi A *T /Jn $ t 

[0 00 7 ]— »CC, PCRCD*-v;Hf^^y>y« 

v -©^ y ^ y y -f f a J: o'M^s $ n/c^ 

y ? »; £^ s >fc j: ^ a ^~ v 3 >m 

&©&©r&£ 0 PCRtDffl, PCRCCiftBfcSBiJ- 

&«*©K3fcteJ:tfB»** *H«Flt*4. 6 8 3. 2 
0 2* *B»»»4. 6 8 3, 1 9 5* EPOM 
2 5 8. 0 17*teJ:0*4, 88 9*. 8 1 8^ (Tag 30 

xysv—mmoftm fcj;t>*-f^-c©{fc©PCR© 

[0 00 8 ] PCROBWW, »1OTCC«|&0fc/h3C># 
»© ra^-J DNAil-O. DNA4A*l>f*»Cil 
§¥T £C<tT?&£ 0 £©KJ£K, DNA©IK£:3t:'- 

tcj:0»ffl^Wjl!fcctec^r, ®£^£^©*cc#&ir 40 

*fffll© r«WJj *fcW rWF-j ©DNA©IM£lT 

[0009] jBsswittPCRoiattif^^^Kte^T. 
saai^tt *a- > * * - : ^3 yu&tt mm l tmm 

j£*^©»a*3 7 - cecTtf. *Lr laBMBSOT 
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J&m&®l<D'Um£ 5 0 *C- 7 2 "C©ISH©»KCt±W\ 

cct^2 »ifflff»bri*fij^«Bj©^a54ffliir 

j£«^B©iaffi«:9 4 # CK:±tfSC<2:CCJ:or, *©P 

CRtf-Y^;v«:H»&-rs <£tt) • jftsawccw. * 
;hj2 5-^3 omsar*. 

[0010] Kt4Sfi**©iaKCc-«f £;uc 

fei^r, iK^©ffl*rffi*s^jfiilcc^{b-***c 
t^iic^ as i ec, ft^Ki£tt*©KB©£*fc 

-^-^a>sscciijaa, &^>*^~-^3>a&K: 

«fH«» iM*;u©3S*SK:fi-r* rj^j */c»*/mHi 
K»©>r >+*^-^a>B$n©M©a» 
«fm«, c©s/J^>r^^^tc^sn$n^^r^ 

iM^©&mp&9A£t,>r&£©T\ t©ilfln 
©^■attitfi©^tcfir5^tt©«FfH4^i:*tcS< 

[0 0 1 1 ] 

{bsn/cPCRon-sccfeii-r. sjea^fttt* * ^ 
"cmo/c, fi&,^»r^^^^^^«©*tcBfiBsn/c. 
c©<=t s &«©/ca&©»swtti*s©twi»5aa i o o 

Mir^^/co MKic«, C©J:5&H-S5iK»©D 
n a **8Ufc*»©c©<t 5 ttS*ffiffl -eurs 
iSiS^»5**JII©^a y^*©K**©^*;u (we l 
1) iW-fe?Lfc#ASti/c. PCR^Di2X*ltJfrrs 
/c^CC. PCR^ah n;U©y r ^JUtCfeC^r a— !f CC 

o^f©aK*»0fBO/c. *t»r, n>t*^ 

J^©»tt i'JBE-r * PCR^oh n;u©7 r Jl/*©a 
-■^©^O/c^-^^iv^ *»^Pv^©fiffi«:P 
fPOfco O&LK&b, Cft6©Mffiafi©H*CCtel> 
^r©K*4^jE«CCB|-©aa[-y--f^;l/4S»U 
fc*>^rtt«c^ofc. cti6©jfetfStB©H««:fco* 
r, WS»S«:*sW^«Mtt^j«©K»^n ^ ^rt©ti 

9f*f»s©jaff©^-tt. -r&fr-fc, 

*4«*-Y ^^©«p3E©«Fracc*st»-cffi©K*4ia£sa 

«t*©iBS3&s?¥«EO/c^, a®«-r^r©K»«:r?^"C 
[5]-r«£^^/c 0 pcR^o-fe^*ms<fc<*>oja* 
<^<l^-r^/c^^, 3(poi*i9>5 rmttf)} pcr^ 

oJ^iT^/ci?)CC, cn6©fflK©aS*J<fc^Sff©H 



[0012] um<om»<Dmoax f ootc^<Dnw<oj& 

»K*JE* /tt*^© WH4©fc»©ffi&©KM** 

/Nt r -s i i ^ ra««, k»* s*tr s s # 

iatfiAifc*. 
tc9 6©K»«*flXS^S/c«&CC+»«:*#t^j||^D 

[0 o l 3 ] vOON^Vl.- h« % ^t**5<fc 10 

3 + 5/8-T>^(9. 2 cm) Hfl*5cfcc>'5 ^ 
>^(12. 7cm) ^OT9mm©**K:8 
^xJUX 1 2^*JKDfi*JI$(DW©*«:9 6©I*I— ©I£ 

— ©±»©5WJ^fcJ:^9nni©itJ*«:|g— ©8 X 1 2 
ACfdWtattftfSfci*)©, J£Bfc«S©SBttA* 

[ooi4]— awe. v^^u^^^-T'iz-hti st 
r©H*4ccoi>TElii${c P c RSJ^tHft-r t * c <b 

[0015]fc^3/v. 9mm©#i*Lb©8 X 1 2 
©M©9 6i^*»II»teJ:V»fflt'Sfc26CCd2*«^« 
^o^<5^S», C©**l>BS8l© 
^tt, — «cc o-ioo e c©M^HCci^f4f^© 
afi©K»«:ot»r ©»Sfi*#S:cc/hs < ox c©<£ 

Rim©^fttc^^"c, ^»©*Ha-r*x*wraH*-5 
ctie>©raHttt*<o^©j)RH^6*-rs. m 

5. S2K, *t*©i£g, »#»©«*&*<*# 
i££ajO©/c&CCv^*~;Uh\ :/P ©33*81*5 ft 
tf*. teJ:OWa-rs«©jaia«K«:^ay^*aS(0W 
iflFSpItB«clB»*a*fcfiK«IiE*s^D 

[ 0 0 1 6 ] */c. £»©«»©&»&, jEWfcfiflttf 50 



3 3670 
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>T^;U*^Si^SPCRRJC*A:«ffe©SJC6©eft{fc 
Hffi©/ctf>© 4 If- vjHf >f * 'J >^©RtKC*5W-6B 

fr©HK* *»©f6©«SF*s??aE-rs B w^it 

cft€>©#aecj:9, KS©IBriBK©WHt*fifei; 

[0017] «ft©»sais/c«i»*©ff±arsA, zru 

¥*CCS«it«TS«flHI©HI, SR^JiE«}*3ttrsci 
3&«r*4. C^UT, 9 *<©«»* 

r©SW©IBTjEWa:att©*-tt*ltSFLSc^6 < K 

[0018] fiK«)E*?HISE3'tf **csw- ^i^nccjsa 
ur, ^ov^*©^*i««tc*5/coT??aE-r5affi 
^©asiKirsfefecc, Bc^tt^©pcRtt^© 

iI»^/ct^P^ ^CcK9«W64ifcfl6©jaia 
^g©ra©^«^W^r«^oT^^|t5-r £ <bO 5Sff 

-f > h*»«l^t:-r^r©i89fr?«^SKe»tt*^- 
Z>. Kie*tt©W--tt«a*b<&l»«K4EMB*IB*E 
[0019] 

[wa*)»«-r-5fc«>©*ia] *awccj:n«. 

©H©aS*«^-r5fc«)©, »Cia©Kf4«^H7n3 
n-So 2o©Sft-5*#S©K»«*SB?S-r-5*s, 

ittt»^o v ^*©^a-r-5RiBB©< «*©*cck^ 

L/T17- ©flS^r^oRii^ffiffior. 8»^a-^ 
©tt^s©«©y-f5>^*B5±-rs^. -t^ob^pj 

[0 0 2 0 ] Sift. K*4^n^d?tm©. WjU*. ?R<* 
fg t ^-^>tti*©, f6©S©*3J»S«:««-rSCi 
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tm i g<Dm.m<D?mzte; pcr<dim^>^©&w 

0. 0 0 9-0. 0 1 2-/>^±0. 00 
(0. 23-0. 3 0mm±0. 0 3 rmt) <£>«ffl 
©PJJBI5IZH©SW3*fcoH imont PD701 

(0. 3 Omm) V&2> 0 
[0 0 2 1 ] #£U>ISJ»B«fcfcl>T\ KS«», * 

[0 02 2 ] *«6CfiLjlttfifl[1^^i';U©PCR7 r n h 
[0 02 3 ] CCJCBB^Sn-SRWJ. *»©Kf4*« 

-So t^tcswB, aft*K»**wrs 

Sfc £ 2 * ;KDH<Dfiaa**»«C/h $ < T 5 i (s]B# 

tc, aawLt-pr*. ctiii^y^^— saws**©-* 

WtC&<Lr, S^*Ja&SFt-*»6©100Ml© 

[0 0 2 4] ##HH«, «*S©9 6$:tJl>©v^£ti* 
0-7*U-b©7*-v? hCC*5l>rTJl>5-2A© 

[0 0 2 5 ] *fc. ffl^«#Mfc3*ifc# 



(6) ^?6-2 3367 0 

10 

&9 6£r©fi*©§3*4ff£*KST&, t6t»»t^7x 

*v *9 6 ^*;U©*W^p£^ £-^U- Y<Dtcib<D 

df-^u- h©«jB©^x?-* ^<fc©IH©JI& 
io hcflHSccteor, K»S©*'C#W'i>©E 

u- h©K£K*K*4:/P y 2#*K»B©iS< ^oi^i- 
[0 0 2 6 ] 3 »JI;*ttT^*«*4© 

u^o^-r^^^o/c pcRt»*wjffli-rsir 

tc(»WtcaJBL//c3 V^->©fc~*4WJffllU ^OTt* 

4aLrSStt©iStn%y- h (gate) U m&<D$L 
tilt. K*4^nv^«:31S»*p}K<0— S^Wr^ftS 

[0 0 2 7] 5 6tC, Kt4*-tti6©»*(* 
50 Kf4S*©S«l©*a«:l»il:L. CtitcJ;0C© 
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raw, *fc, Rji©fS»*SifeJ>-rs. 
[0 0 2 8 ] T^r<o»m**iWKW9Pl/fcKft^n ? 

mt u /c^horft ^cD^^M^^Tr^^o^ 

[0 0 2 9 ] Jra<RS*ifc5£««\ 

KSBiST £ P C R3HS&, 2 ft* fctt^ftfiUr* -Y ^ ^ 

era^s^u, ^urpcR*S ; &2 0uh$ri^<o 

[0030] 

l^o *S«-r^#DNAa/c«RNA«r*tfKf4il^ft 
£fflff :/P ^ A pJtB&KS^P ^12 ©*Kieg 

[0 0 3 1] a-tf «, Ffc iC*? J^^U-Y 

**M8*16£gT, SfaOPCR^P haJK3DB*IB 

FfcJ^fw ^^U-f 1 8^tSJin 
>b^-^20 («a**«ffl«**/cBCPUiP* 
-fe) KiMS-r*. C©**Jt!Lg^g2 0&, TfclEtW 
SWffll^P^A. waoPCR^p F3;U*J<fcCTFtC 

saa-r s * a«©«iE£»*ies-r 

W7'D^7A«CPU2 0#1£¥4:/P 1 20 

as y j z v > ^ -r * <£ 5 tc 3 * * l r ^ - if © 
yv^x-^s^hsu -eur^-if©^ 

[0 0 3 2]*?$ l/l>!Bft«««C*5l>-C tfiWISI 
2 0tt*7X#Ai»t3*'i£. ii/na-i'^P^ 

o*jj:^iHarsja2xu^hp^^^«» SMotum 

3>fc* a -4?, Wt«. a^fc^P^AK:<fcS^-V 

7^ ; u 3 > tr * - £ * fc « v ^ >7 d n > tr * - * -c * £ c 
KSl O^^n-^ i> 1 2©*KEil3*ifc*+ ? :/ 

1 4fcJ:0HH2»a>6»IliU *LTflfl»3*a/c*^ 
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j#ir&, in«3ttfc#^-w:. K»«rt©« 
«»*$ cfcC^iWftCc J: 0 , K»«^»*tHA»3-r*si 

10 a 1 0 4 •C*fcBSJfciB^©«^©^©m'SJ: 0 
[0 0 3 3 ] *iWMIiSS2 0fcj:, Mftdftfca'W 

4 0 x *<Dtp<Dmmm &mp 

1 4*ws©afitc«B#-r-S)/c«>cc 1 as& 
xu^hq-^^atrs. ira<»3n/c*^- 1 4© 

[0 0 34] »aijKWIBi/^7 u A2 4«, ^iP3n/c^ 

20 ^^o^i2*0Avrxffiip^t>^ 

(0^#*T) A*B2 6*$J:CJ c UiA«2 8«: 

*/c, WH^Py^l 2*CDJ:f31*l»#a©7>7 r 

2*mux*z^#m<Dttmtitci%mm&tbmfoM^ 

ffi.mxm&t£$c£^X, WH^P-y^l 2©fflS*Si 
ilft^fcS^S. ^>^ffl^a^i*f4^p>> * 1 2 
tt^3 O^MbrAO. *L-C«3 2*iiOrK*4^P 

30 -^1 2^6^-5. »asKwai^^'f-A©i¥ttttia4 6 

[0 0 3 5] JlSWtCB, WftT'P ^12 O^aJJCS 

W&m&hJ&Z. »a«tt«»S£«S3 4K:J:0»aS 

*Lr<»X»S3 4ttB«4^P^i'l 2^6^ffl 
HiLfc»ai«*A*«3 6^eSW<!:S. »jt»S3 4 
»aS6a4 0*>6A*«3 8*grEfflStifciK* 
40 <D7U*>»afflI«:SWi'6, C©?^ai^g4 0ti3> 
(H?S#r> , 7 7>4 2fc^^>f]]i 
|»7^x-if-4 4*at«. »»Sil4 0B, ^4 
6*lg-Cj»SgSIS3 4 3&>6awiofc7U*>Af^«:E 

air^o a»©7u*>«7^>e«iBS4 4{ctet»r 

StJ, «»)^5S^«4 7«:<fc»)7^>S«l8S*©-eo 
^ai£J:0±«:«$3*iS. co^«©HJ*tt«3 8€r 
«r«K»S3 4©A*CCil»3nS. <»3!S»SCC45t* 
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:7 7>4 2«:7*>«^84 4*aiL"C*EP4 

^6HBOSai3EftS-tf^ ft*P^{14 0 6*3 O'CCt 
tet>T4 0 07 ? h©gftteJ:£>*l O'CCCteC^-Cl 009 

[ 0 0 3 6 ] »* U^*MStt«:tel>-C, H l 
t»4^*fcOt*5. Ht»©rtflBO«k4 8tt, fiffi 

©as««risjiurj(iA*i»±rs. 20 

[0 0 3 7 ] ^®<»47U^>ijaftLfcf*, ft£P?&tt 

*WE»B3 4ts5 0 4arar 1 »awEWffli^^f a 
cc^c/ao, ccresi ezMxa-ir&Atitc?- 

*K <fc 0 ffi«b6n* P CRf>( #;u©;§^fc&&£G#© 
6„ ±fS©<£5fc:, PCR7'nh3«M<i^2o 

3 > 1 7 o«9 4xiffa©aa[«:tec^sHSL/. 'W:/ 30 
©as (2 5°c-3 7°o tcte^rjesu *orf*s 

>f > 3 > 1 7 4«5 0Ttfifi©»KfCtet>r 

>W>^fA«, Mf4^n ? £ 1 2©aK£K^a 

SSWCCfct. fMPaofiStt 10-2 0 0 C©f5KT&& o 
ft9»*J2 0 # Ct*5it, *tittfi4 0 0'7v HOjft 

tt. ?>:/«^* + >*;u<D^J-ffi. »*P«<E>afiteJ:tf 
&£P$©?ft5Ii3:, 5-6 *C/#© fcT- 

©m>s§ ( 1 0 o'o tti£{cfoi>T*(3S3*v ^02. 
5 -c/^<D^©?ftffliia^K»^n ^ ^©ae* 9 4 

'C*»63 7*C*C-r-Si#*S63nSJ:^CC-fey hT& 0 
[0 0 3 8 ] ^^^yXfAit ^^HttfifiUCi$ 
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[0 0 3 9 ] H4 6CCjn-r<fc^CC. #>^4 IBiJtJagf 
B«3 9 ( 1 3 0ral<DSS) 3&»6 1/2-f 

r»«4 7^ja&. jJ0^4 1»»9«*^V^4 5CC 
l-i. 3^/P>/^-WirWfS, »tt4 

7«C*Jt»T, S4 5+©i*ll©»#«^<-YTX?fta^-i' 

*©jSn©ffi©8B»tt, *£9#5 14S0Tffl^g3 8 

E**«J#U CHr^5 4«rg5CPU2O©(0 
8BrF«:2tt)l8©VU>'^ KfJ»#5 5©A^5 3*ctel> 

RSfbOUfftcatfi*, CPU 2 OBVU^^ Fftft 
#5 5*R)ttU »»«£^>^?&»* + >*JU5 7«: 

jioracft£tf£ 0 8o©^>^ip^^>^ju^^ 

[0 04 0] M^T^ftSJ^Xf-AB, KS^P^ 1 
2 cfico^V T**££P^ + >*>^ 4 9 £iILTi$£P3ll/c 

?#1 2 3^6-^©/hS^J»»3fe*?l*ISCL. Ctitt 
v;U^y->t-£ 1 5 6CCJ:9*l!«S*i. 

>t-* i bd&m^vv?<DU&*%motcm!<cm 

n->^ 1 2 0cJSWfc«tt3ft , tl><5. ^^rxJMpcoa 

m&<Dic&<Dum.o±rF<Dimmmm*m®isx t- a &c 
pcRt-r^u> ^©fc«&<o«**aK»jffli©ai«*sB 

[004 1] C©v;l^/->fc-* 1 5 6BB 1 Kite 

c*rcpu2 0«:j:o^x5 2«re-c»ijai3ti. -eor 
I^4^p v 9 l 2©affi*J:0fiiW> s t t *'<—>3 > 
MBLfcb <fc >+*^<-Sx 3 >aS«:lLiitc±^ 

* ^-s/ 3 >©r^©as© ^te <fccx*j 
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[004 2] mwmssmtzto^x* jurx&mm 

ciOT#S. Ufrbftlfih* Cti6©fflCE)jBHBa«: 
fci>r> aK^E#K«:/n * ^©*cc^< &ft&i>«fc 

*s W 5 P C «©IS*«:f6©Kf4©*n £ Sfc 6tf 10 

* as t h^pskbis t <om <om be ticMt & o 

[0 04 3] CPU 2 OSS, m 1 (C*Jt»rK*4^D £ 

'tor selector, i^^n** 1 2©Bfl»fflf»-r 
wiiSStiTus. cpuh nut^-c^xf 

AO^V V > ^rt©rt8B©HHffl«te>Bfi*HH£StB 20 
g-fe>f-5 6(a^^. £6CC, CPU20SJ 
7^>58 ±.<D\t}nt}<Dtc&>(D 5 A >HE 6 3 

fc*©«W©Bl£fcJ:C^ra^ 

->«*4:/d v w a ;i/At-df l 5 6©a<r©7-> 
^^5 2*srjtniA'S«*©««:W-#L/, -eur^a 
^$ii^>xf*A2 4Ccfc^rvuy>f Ff¥»#5 5£B 30 

:/p 2 ©fiR#:x - 1W Atifc-f- ^ tc J: ») ffi* 6 ti 
£ P C R :/P h ^MC'&5 <fc 5 CC 
[0044]§2^#MT^i, S«7P^120i 

c 0 urw*©i-^r oKfffl^, ffintttc^ds 
SM4^a^f 1 2©«6Br*S. ccccEK 

■rspcR«-so±*©aw«. «»©k*4ccoi>th 
?£ftcDBg <t p c ru- * ;u©i»m©*ec*jc>r «>» 

ftlL5*K<!f <««±0. 5°C) ^{bLfcl>J:5K:ir £ 

ctv&z> 0 50 
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[0 04 5 ] rffiftflejJ PCR<!:P*«tl*PCRftW© 
tiM**:^ C©ajBK:*Jt»"C, CCD 

BWttWW D N AOS*-* -f *;t>«teIEttec 2 {gttiT £ 

c i cc o r p c RJSM*m*s ^wjEW^safi-r S C 

[0 04 6 ] U C4i6©/c»K:. 

PCRlf ^JbteiM ^;KOH©«WDNA (Hf4DN 
Att*fcRNA*Pf*£ffi)!rr^*TA*) ©S£IEfli 
CC2flS5C*rSCi3&s-C*ttC»Ci*«*-5. «it«. 
PCRWICC*JI»T, G©7o-fe^tt8MDNAO*- 
cDlfflj|S^ffifflLxr^^-ri) 0 CCD#-C0imW3&«*4B© 

[0 04 7] R»0f6©gs«. r*t*j 8WDNA?&S 

-r^t«it »fflia*T»sksti-5«*DNA 

[0 048] »&£«*4©*Stt©II* 

3>co/cd?)^:®^j:r-- , ;>^aS (3^5 0-6 0 

ccmo®^ n«ci*ti^. dnam sao^jBwiswfcf* 

»- 3 /cDNA«:r--y>^1-SCi , C*S. T^-— 'J 
[0 04 9 ] PC R*ttB**KmRK. H I VCi 

im. */cttite*i, a«*jfii»»jfii«ci* 

OfffiK:oi»r©»KKIR©—8B»'r*-6i#, PCR 
fctt»o/cHrtt©ilS*B, ^**fcfc6-rA*W*/«H3: 

tfrspcRthsoKttoBffjtt. cn^gcDv^. 
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[ o o 5 o ] w* o^mmmm^^x, * * 

A, «^.«, 6 0 6 1 T^3i^A^*i6««JDX-r 
[0 0 5 1 ]Kf4^0v^l 2K, CO^av^CDJRW 10 

jMttfi<fi^s*rct>a©-c\ aa&siKXftfcfTS 

[005 2 ] K8:/U v iXDfft^CD l";^*? A j 

&6WcK*4^o ? ^©iEffiHfcJ:0 c KffiH*^'i'B3 20 

~~m8*mmcm%*?z><, wu*, b3«b2©»3- 

Hr&& 0 J^»6Jt/c, K*4:/p 1 2©ig«tt 
|Hj--C#>& 0 H4«BI2©3B4-4' ©*4«*>6©K*4 
:/P 1 2<D^*)<DlEWm~C$>Z> 0 B5»B2©«5 
- 5 ' ©*4a*i6©K*4^0 ^120^0 ©iEffiBr 
H6«H2©«6-6' fC»oTBlofci*f4:7P 
?f 1 2©&rMBT&£o B7«B2©«7-7' 
o-CBSlo/cSSH^Oy^l 2<0KffiH-C*S. B8KB 
2©l&8-8' CC»oriRofcKf4^P-^^ 1 2<DjRffi 30 
B"C&£ 0 

[0 0 5 3] R»:/P * * 1 2 <D±aSlffitt, 
f4^*;UD8 x l 2^J#?LHItt3*Tt*s*K 6 6*J<fciy 

tmBmon&tG&Lx^z. cti^ms^^xm 
fiJ£3ft£ 0 &c>t\ 17' <d#^>£— 

or Rggff2M6 7 fcflSflW*. 40 
[0 0 5 4] &B»$*^©J£«. K»«©jfe«oaa 
»3£«ASgE3*«-r*iB7 0 **tf. «7 0tt^-f 
h?Uc<fc*)o< etv *0Tl^^#Jfrr*«f4 
•5*;b©*fcE«3ft5£fiN K*4«<fcOTCc/hSC*B8 

i>fc3Nn c©««\ &mv*)i<<Dm^<o& 
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tNfe3 5. -Tftto^ ^^^©KttWCRBKM 
«-r-5E*-C«f*BIUlW«:EfflSti3tcl*(D-C, fg7 0 

2^ »7 0tt*££IHI«:S«U CCD^CC 

ffl7 0©*cc#SE-r«iK(*oaffl»ii5i»ittR© 

aL*c»»^ffftrft6^c©<fc^ttJK5R©^:*c^*s 
KttS fin a 6 w&o x ^ i ©h-w $ ©Jg*b&» 6 

[0 0 5 5 ] . *W*SB*©»JCTSK 

-CcfiSrSnSCiJ&samsn/c. C©*^©KI?©IB 
B 1 SCCfr©'** HVF£0T^3*VC:teD, 

-eur 1 ^©^^©S^iiSJKkeaWft^^o ^ £>*© 

<t'c^tcffiBr5ffi©^«^as«ie»ttia^s© 
*i»±r*/ca&©, ^mtm*xhz> B mammon 

BjFtt30gt*0, *tr»*Hr>*©U^B5 

0-100 g~e&&o 

[0 0 5 6 ] K*4^*;U©5»J«. H2, i6fcJ;OT8 
fc*$(,vt*fcj:< j|&tiSJ:5K:, 2^©«tB«rWT5 
*-?7 8CcJ:f)iatW«:S±K:BlOH*nri^. 
«tfi ttKfi- ^ p v ^ © *3feK«»> 6 p * * ©^9 ^© 

^©«s*ft2/3aorgcj f s 8 c©*^«, 3a#b" 

> v v^^F^ci^P'y ^^©£*tt««fl9»« 
CC^O^I^^C^n^. HiK^pIll8ttJ»^ie©ffffl«:* 
»2«««ilWMI*Kft^G » ^ 1 2^6 
»*0r, WK^a-y^l 2©iaK4J:0SL3Stc^M 

xJU©^J£^5 *U-V3>-r*CiT*5. ^2tC*5 
WS*8 0te<fct^8 2©r^©^-e7 8©«^CCJ:»3I»* 
3tlS^Jl©S«, 8o©SJ»^*^8 3^9 0©Rft 

■t-s^jk: <fc K>m£2 tiz>&m<Dmcmmmcmoi,>£ *> 
[005 7 1 13, H6*5j:afia8*i<cc#«a-rs 

K*4^o v ^ 1 2©*«©*CC»fiE3tifc. m*i<D 
^^rx»*p^-f >*^*5j:Cf7>^»a^ + >*^© 

>^»9ft>*JH0 0^10 7*JBS«. Ctl6 
©^^rx?&a?'f>*^*Jj:^^>^»*P^ + >*^ 
©S^ttKf4^o ^ ^©r;b 5 ^.^ A£iiOT#>?U3 

f4^n 7^12 (Df&mm 1 1 0 KHi*S/<:ttitt< 
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i ozm< ct*m±.?z>i)\ *>z\i*\tm<D¥m*+> 

»o/c(i««, JW*r8r/->© rjSBffl«j>^>*J */c 

[0 0 5 8 ] A>rr^»a?--f >*^9 » 
1ST Or, v;U^/-->t~* 1 5 6£*:7K:0*0T 

KB:/* i 2 3&>6o»«ite3&J*<!:ur^Yr^a 
^ + >*j|/*asi*. K^^n v2 1 2©iijlii£ r & 20 

&a~lT&ftmUtcJ>**^~i'a>mgL1<cTtfxm 
©J©£CCfce**M^iIftWIT**i, Waii/^f-A© 

hj «Ttc8ett-rSJ:9K:fl6fflSti*r*55. :/n ? 30 

^&®©if-#7 * - fa* ^^-^ttsoa^-r-ss 

*jj:aw»^n * *©£^afi*£{b«fi*»jaiu c 
5 0 x mmis* f-A^u&mmcM l x est * 5 «t 0 

*t»ilfit? t K*4^a v*©Sflte£ft3i«c^c<!:K: 

[0 0 5 9 ] ftso^mmmmtcte^x. ^t*««p 

WilmraflDrtS^Vl. 5mm©i£J? ^WtS. Ctl 40 
tt. :/U**#ftft«B©m»iS* 
"C-C^^i^, «B0. 2X/#©;WTX&£PiIg£ 
* p ^12 #SM¥IBH©Ta8©fflK 

r&£<h£, «ao. ix;/#©^7**&#»K*^ 

0-1 0 7£«5*&a«©aa©iai;f 1/2 0-1/3 

o «©#»«©««*£-***. ^-frx»*p^ + >*;u 

4mm©fiS-C*9. * OTfSR^P ? * 1 2 SrilLT^ 50 



*RfHJ¥6 - 2 3 3 6 7 0 
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±tmux^& a 

»A 0* b r ^ft£ 4 rrm<£ 0 tof ^Jta^ft 

& *✓ <; 3 - > =f AS©S©?L£M U7-^>Wc 

[0 0 6 1] fcWLl 08-1 1 4^Ilt, ftWM 
<Dv-*-;U F*K»^n * ^ 1 2©»Wte3jOU bib#> 

*-;UKOT?£T& 0 CJh6©2o©vr.*-jUF£H 
Hcfe^r^a^^>^;U2 6, 2 8, 3 0fcJ;O*3 1 

»^n^^ l 2tc»f*$nn»s. cc^^vHift 
ffl«©«ft*l»jLU fLtKft^o^j'12it-h 

|«fe©/ctf>{c+#r*£. 

[0062] #^7 8<Daatc»*rs^-<rx»aj^ + 

;K0{4««, H8©KffiHK;teO>T*fcJ:< jifcti*. 

1 0 6*5<fctf9 7tt, 1 S/cW2Jet±OKf4^*^OS 

^p*^ i 2<Dmm 1 1 6«:«a'r5niffitt*'o< ^ 

ftc»t, *^^^©z*ifiitc#««cji<tt< c<b^r 
5S©ffiKcciai/'r, H2ccBitiyt3B'r^3nr^fti». 

[0 0 6 3 ] ^2^#M-T5<t, ?L1 1 8, 119. 1 

2 0*5*^1 2 l«ctaC0j*»fiSO. €-l/-C-€-tl6©7L 
Z&mbX, Kfi^D-^ 1 2©*CCJBflE^-5«^©?L 

T, 7L1 2 4. 1 2 5. 1 2 6*5<fct;i 2 7*«ffl0 

r. Ttc3eccBffl(cgB««ia9K:^-r3:f#^^--' 
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t<D3m-7y hZmLXtoCni 2 4- 1 2 7<D*P 

Ctt6©tt#fc©5jOUh«, *fc, fc- h5/>*Sfctt 
IRS**U cn6W«RWW*»l4^n * dU 2 0C» 
JHU *LTK»:/p** 1 2iffiOHtf«»i©H© 

F'OF©fc«>©ifcEtt£^<S<fc£, 2o©figttH 10 
[0064] @5£#MT£<^ ?L1 28. 1 3 OfcJ; 

en 3 2B»aiaB©affi-fe>i^- (H^-a-r) ©/c#> 

LTWS^Oy^©*CC»A3ti, ^OTfciG?L13 0 
*5<££H 3 2^ttlS3ft£#rt'hfcJ:9*ttfcBffi3*i 
5. ?L1 2 8©iSagffite<fcCJ c *'€ t 7 8 *5<£t>*l#f^ * 
;KSDRSI-rsW©ffl*fW{a[B», B2 <iS3*i 

[0 0 6 5] ^2^#Mf^i, ?L1 3 4- 1 4 3teX 20 
b*;U#^- 1 4 7«^m/cfeMtM0W 
(0in1*-r> . C©Xb';U#^- 1 4 7ttHl 
9fc^S*vcte*K HI 9ttM»S*ifc£«l 4, t"^ 
•5*7^-3 1 etoJ^U* FX*'j a -r 3 1 

2<0«JB*»lfflK:in'r. x b*;U;*7^-©@ffjti, 

[0 0 6 6] S9^#M-r^i. Wl^^l 2(D/c 
a>CD3d*^Xf'A*5«fc^;U^'/->fc-^ 1 5 6©Jf2 

tt©KffiB*sS3irci>£. K»^o l 2t£4o© 30 

ftSfcTCfc*. CJh6©4o©#;UH^* s fc30*^ 
^■51 Y 1 4 8©fi£BM*£jIjfiW*£. 2o©*ila-f 
iUtffal 5 OfciCM 5 2«, 5^7^ryM480 
*¥fi^<fc«#taE#«l 5 4i©HirE«snri» 
£ c «fal 5 0*$ J: 0*1 5 2«* H»:/o * 4U 2©J& 

kv ^Ab-» i 5 6£E$B*r s#^tw ^znmfi 

4MCEB3*rCl><5„ C©3Jl©:7-< ;UAb-£te, v 
Jl/?v r ->7^;l/At-^15 6 4 <j 3 — >rf a©>^ 40 
v F 1 5 SteJ^xtf+^SflS?*-*©!! 16 0^6 

b-$15 6«3ocD^iJ^cofiJSlRj^j:v r ->^^-r 
£ 0 7 4^Afc-*©@WW^ BHCC*Jt»rCPU2 0 
©WfiBrFKBB^O v * 1 2«c(R*«*&-rsci-c* 

1 2^6ffiA0SltSCi*cctr-5. VJn- 50 
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ydt&o>*v F 1 5 8 l>< r>jj><D7 4 ^At-^(i 

©T, 7 A b - £ 1 5 6 *©«ffi©^aiUtt«:»B« 
*££t>5il»©«1»£«-*-S. 
[0 0 6 7 ] 5 4*jJ;t>^#*M§}JJi7 * - 

«fal 5 0*5<£t>'l 5 2*>6CD** 
Fl 5 8fc<):0'vjl/^7->07 
-f;l/At-* 1 5 6Ccfi*.-c, 7^UAb-££ffl*£ 
£tf ia-¥ffl©^r«*4:/p * 2<Dmm^RmtZ> 

fc©#©Tfc««Ofci»#, r<-ti/c*BI»#-c*0^0 

s^s-c**. io©ggttJB«K:*s^-c 7*-Aie 

OBiS»ECK07*-Ar8j6Sntl>-5. ffe©H5fc 
««CC*5C>T, fl&<D«fi»*^i;=i->=fAJll 5 8*5 
J^/Stfcttxtf+^SlIi^-iJll 6 0©fU>0tC 

^fflrsci^r^So Rlte©^**/Aaij8 

54i7 ^;UAb-£ 1 5 6 £ ©fHHc-£ft 6<DB«C*6il» 
»*K»3tl:rK!gT3C£#rS*. SI 5 8*5<£t>* 
1 6 OO/cabeci^&flHSfttffifflOTTfe. fltifittKH 
l 2^f^3nr^SK^^cD^a^^^6 

^ i 23&^asnri^Bcc, zo^uvttcmxfotii 

©at«*»6ffl*S/c^*<IBlStur. *©:/***©»& 
W«***/M/^K«4^n * **$J:c;*©*fcBfj»3 

[00 6 8 ] Kfi^n * £©fiff©iE1*&fflfflJW:> ^9 
^c*5^Sv;U^^/->7 ^ ^At-^ 1 5 6Cc«fcOKft 

HlCCteC>rCPU2 0CCj:f5iifiS3<i-&. 7^;UAb 

iiS. flic, «*7-f >*>€>© 1 2 0^;u F©ffla5* 

mmux, h— stt©^-7-^-f ^^©^^fis-rs. 

^jfJD^ 6 n -5*m- ^ if ^ JU©5»*K C P U 2 0 cc 
J:t)«IIIB3ti-5. 

[006 9 ]H10B7^;l/Ab-$15 6CCOt^r© 

«*«BP©«!9:© 1 o©£8Haw*^-r. H 1 o 

V4 ^H62 £gH»-rS«*3W@c So 4<^f* ^ 
-7t^-f ^;U©a**«IO. W^7tOJH64B 
^M^J-C^So 3Cl»r, CPU 2 0*JJ:O'^©KiS-rS 
^jam^IelSStJ, ^ ^ JUAb-^ 1 5 6©fI*©V-> 
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WLfc^l^Mcffic^ j»A££^~71^£;U©as 

1 6 6<D^l//c&gCC-?l>T-7 ^l/At-$ 1 5 6^jfJU 

^***3&S7^;l^At-5?CCjBlAen-5. CPU 2 0& 

[0 07 0 ] 7 -f ;bAb-*^«*&3ft*m*©fitt. 
0^66 0 09 hCC^WKffc-ffcC fife 

[0 0 7 1] ffi©HJS««ccfc^r , i^^n ^12 

B2-H8«c5VrK*4:7 30 
P7^12 *(Djiftlo»l»^ * >* JU©/cab©*tS#?y 

|&^iO*;l/©/t&©&tfe£o< 9 6^*;U© 

©ffio^jssa cc*s 1 * r mim* ^ > x <£ c^ja&f w*t 
[007 2 ] cc6ciBi8-r-5IE*«««:*ji»r. 

*7*-x©«&ESMfe&»&£r&. 

[0 0 7 3 ] ^D-5r^iaK«:»WCO-r>**^-*>3> 
&m*tt. +509^ h©&Brt-c&£. 0 1 1 £#M 50 
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T£<b, flMWPCR^a h n;U©^Pi #&&©?' a 

ry- bt&tmmcm 1 {cfc^rafi-fe 2 1 cc 
<fc 0 I*l4^a * >?©&fi£*- * -5 c t (c J: otl 
f££*x& 0 MWtcti, cftfc©TiaJS©fiBas{fcW\ 
7>^©HCc^tt>f>+ a ^-i/a> 1 7 oa^-f^V 
2W-fef— >a W>*^-: 1 7 2©fflffiCc*H/ 

J: V J > * * ^- 5> 3 >© u #<Dffl<DFV&<D$zmc J: 0 
le^fcSn/c^* y ^#^> h©Mg/B$IIfl©¥M-h© 
(4B*CPU2 OtcSJO-CgHKr-S/ca&tc, lo©#i£ 

CC, -f>+a^-^a>CDlx^tt#JHSP¥l 7 0. 17 

7 6, 1 7 8*54:0*1 8 0t7-n^„ — JtttC, > 
* 3 >©|fflBW*— <oafiCCtot»T IHSStiS 
WJ©SS&««fcfcl>T, *ft6«££*iSPCRtJ- 

>+*^c-i/a>l 7 OttBl 1 Ki7jVrj:5(c 1 -o<OU 

■!ftt^>7 r *fe^> h 1 7 6, 1 7 8fcJ:iyi 8 OOfi 
— !f5**Y>**^— >a>«H©l *fcW2fel±©fi 

1 o CD ^ > * * ^ - ^> 3 > ©SJS *s <fc O'ffe O > * ^ 
-V 3 >OBB*&©i * >^^^-^> 3 >B$m<OffltCtB 

[0 0 74] 9 5TOXtt^>**^-i/3>*>63 5 

i^iscc* -&<!:*, a«4^6"c/»\ f ityp^ia 
Ks&saff IBH©fit Si*, stf 2 •c/#©»»4 

^n7^©aa*ft*^r-5. -«cc, ^>^ai©/c 

[0 0 7 5] 7>^»*P©P*CCK*4^U 9 *a!P6#Srec 

*<©«ft*s»*3n&©"c. ^>7?&ai^ + >*^©i 

o©ffi^6ffe©^©l*f4^n v ^*«lWSjaK4aE)&s 
«*-T5Ci*s*S. Cti«rES±0^ocne»©SS©fi 
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Mft>^HOO, 1 0 2, 1 0 4*5J:O*l 0 6* 

A*. 3iiS , rs7>^?ft*p^ + >*;n o i . 10 3. 
ioswo'i o 7*©^>^»ac[>«(t<Dan«. c 

tl 6 © ^ > 77££P* + > * ;U©?L© tp # 5 © 

^* + >*;u&a5t©£i5+?*t>i^tt* *5-c& 
tf#£ts©at*i©^ - > * fctt j: o fii^sta^tt io 

/M<&5=0>6r*5 o J:Oiil»iS6i*5*»tt©**J<D>f 
>^tti'CctoWS^n * ^6»lfcft5&©*BMMs/c 

1 o©#fr &tj£5 9 * JKD<ftl>a*i^ + Jl< 
^M^^Ci^T^o Cfttt^iO*^© 20 

©r, as«jis{*«ii>sti5. cnci, ^>:/* + >* 

&6&t^>^^*>*ju*©?&a©/ca?)Cc, 
1 o©{M&fte©{iiJ£ 0 SB 1 a CfS^T*5 ^ o 

»« 1 5 » <t o >hs ^«fW**r sas^E^rBtsrr 

5o 30 

[0 07 6] ^oy'^(ca8jn*yttt*n*>6i»*sn5 

TB 1 tCtett-S^x 5 4CC*ISSn/cH4 6 CCtoW5» 
g-fe>-?-6 lfcJ:D»»*©fiK*»ffi-r5. 

jS^©HME*W\ S'* f* A ©fflffll'^ — ■? h"f 40 

5fc«&cc-f >+*^<-5/a >^P-feX©IH«:a:Lfc8W3e 
©US*, CPU 2 0^*163*15. 
[0 0 7 7 ] Kf*©*a©T<tifcfiK©iS-tt©fc«?) 

«ft©an*«>oci*sr#«c^. o*>o&#&, as^j 

*>fc:/P ^©a#H«or^ci©jEl»©<lft»llF«rWr 

5»/ci»x#^ h^©(»©jaww«ti3^6*r5. m*. 
tf. io©«-cjHU»3ti«urffi©aacc*$t»r?&a3ti 
5ttfW>^7^tt, ^ny ^©^©^Sttti^n-c 50 
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* -S©TJ*fifi[K:*5 B LtPlrtr&h. c© 

isi^o^e^/ci^o^©^©/ci?)tc, 

^rt-CWS:3ti5Ci3&s*5. ^P?*©^0©M&*5 
©Jfc©«nttc©fflS*JE*5SfiW«:ffl|S[0, ^ur^ 

5o 

[0 0 7 8] Jfc<5 L ©RffiK« A ©X ^ ^»*— 
S»tt*WO*OT, J»«3&>6«!i©A5mQ,n«t-hi/ 
>^©!&©ffi5*fcftQ OHt <h£ST5©r, 

-36©¥ftiaficc«^sti5»#, <»©«ti^6^r5 

£»tt)B©iaffitt, *©ao-c*5: 
( 1 ) f^*T = (Q,„ • L) / (A • K> 

c tt\ 

7 r ;u£T = aa£JiB, 
L = «lfl«jaB©fiS, 

A=j»»aB©mi. 

K=aBta5»fia»tt. r*5 D 

[0079] *s-tt«se»tt©««rtr . as 

5„ HBRKW, fflA0-r5«R©«ti^Sa^-i*«c(r^K 
*4^n^^©aS*»*r5ci^pJ^r*5o »fc 

j*r*fc*cc^-f r^»ai^+>*^*ai/rati5?& 

y y^ , b-5'^6©*il>©l»©i*A*!M?i , i"5. c*i 

^ont^x*? h^©j»©»n** 

T*5o 

[0 0 8 0] jB^tca^5i, r#jh0ai«^7> 
xj ©WftW, ^ft©^A^^^It©^ffl^ccHO^- 

^r©j»iH3&st - F5/>^«c<fc0 » ^*tflA0t-5 
jfc©SMar35±C<: a ^>X$tx5<J:^ «cj»«fc J: 0?b - 

r t -^astcmi#3 
n5r*5^o 

[oo8i] r »jh<DM»f watt^tt j ©g?^«, mmm 
«iSrtr— ffisaccoor, r»«©Kfi*^t-h^ 
>^©«fi*^-a-r5ci*^B*-r5. 

*jW5Sfl£«jie*«ani/, cnccj:o#-©H0TW«w 

©**3©2fSr*5*3E*Kf4^o ^ ^*«W^r3l 
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* m o x a it jaw w*ffW*©Xin#s fc-r & 6 -c* 

:/p **©»£#. w&tt* ^>*^-V3>fmpi© 
rate* -5Eu^«c*tf*snrt>s. i±©?ag^7> 

[0 0 8 2] Ktt^n * **©««fciHB3MbWBC -> 
SfcW^afcMRfcfc*. &t?&6 k 

fc* rfta^WSBrW*HM*J J»«a©»at*M># 

fie. S^^a^^<o«^x*s»»r***>^^>^ 
«©»S*^»»*^W«k«te<fcyt-- h>»^7©ftS 

^i^-a-r^t-c**. cut, vju^v->t- 

a^i2 ©^ccsft-rs citt «»©»«*> 6h» 30 
■r. ^i2cc*ji^r, 2o©as«s«2 0 ofc^o^ 

0 20a»«^v^*3R2 04. 206fcJ;O'208t 
■7-*3*VCl>S. Bl2ti 4 F'O F©*CCff:fiE 

£t££*rf 0 -ffcto^ f£^x;U©2o©?nj ; t:- 
£©£ft©®iS©l/8{gr&&:7W;^t:-£ 1 5 6 
©SP»: loo5>^^t>W, WAtt, -7>7* 40 
Jft»?- + >*JU2 1 0fc<fc!>*2 1 2 ; 4o^O\ 1 ~?<0'< 

>*Jl>±-Cl/2*WT*. mZ-tt, B9r«««2 0 0 
«7>7*^ip^-f >*^2 l 0©±ccifM>&WU -eo 
tM>f7X^P?t>^l/2 1 4fccfc£>'2 1 eta. 

»WWffl«©«*2 0 4teJ:af2 0 6«CJ:0W6 

(*©<tM» ra\ ^wrx^aj^^>^>ii/©Hs*^ so 
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-f juAt-^aj»©Ha*^i-ar4, cpu2o^ 

*x *^*-©afc*s u >f»x * ^-©a* A2rr s 
6 ©Kss^tfsffi-r s * *©*^a$#©«HBr 

£»©«tt:/P * *©-&M-©*ft«Ka©«ca? 
1/8^«U 5 + >*^©£W©»©1 

/ 8 o* u-c^ a r + >*^©^st©» 
©i/8***rr*©r, *swflW««K:oc*r«rtj^ 
WHi^^>*#ff£T*. *aww««©#«©R 
a*<i>«* S9fW««©T«c»/ctoS7-f ;u 

At — ^BB^©*'^ ; ^>:/&a^ >*ju©^i> ; 

<£t>\ 2oO^^W7^a^t>^Jl/©II^ 
[0 084] #*^WfeJ:C«&*^W©S»fW^ : 5>^ 

^KftwccJ:o, sfi^P'^it ma*©-r-<r©i^ 

5feff^©1f--v;l/*^^^--J:r)*««:i>- 3 ^ 
^-KMSMtf£C>7$^r& 0 H2*#JHTS<fc, «Bf 
K«i^tt^¥EI9tfflUe2 1 7-2 2 5 9^3 
ftTO*. H2*MS ±9J6;fcfc<fc5te % 9 6©**** 1 ? 
xJU©**««W*»2 1 8-2 2 4K<£D*IW3ft£ 

eo©R«-rs«iscc^aisnr^s. secc. 20© 
-So **>*^-< ^©xffi«*w-rs^o©»ww«« 

S82 1 7*5<fctf2 1 8«:J:<3»#§*n:i>£. 

2 2 4teJ:c;2 2 5tcJ:»3»»3titC^. *S9rW« 

A is 5 * U 3 >-T -5** 7 8 S C i 3&iSla& 

6*i£o 8©8RS*jJ:MW3:, ^^^©^^A<t 

pi-©*«»a*^*o. cticc<fc*)i6^wja^fw*t 

0 ©^§f Wv^- >K*4 v ^ ©**SB#fc*jtf -5 6-3 

©ja3fft!/->ij*w»a^»!Q:-5 */c. 
oji»n©<»WRa*w-r-5> o ccomt, ^<ommm 

V->£tctZ*f- F«r«HB^U^!/->t-ar© 
**^/->J:0*<©x*;l/^-*2/- Ky<>F©*«: 
[0 08 5] ^Py^©S^»)CC*jW&HWW«««. 

6o©*3fc{ctt«^sjaww««©i»«tt»«:afHr& 

»^a 9 ^ 1 2©jaia©ll«]^S*f- K^>F*^IS 
T-£>©T, r^t/- F^> F J C©2/- F^ 
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>F©BW«, &}&7Vy2 1 2K««WCC*tfOfc< 
rtt&&&t>3EJ5tfX 7^-;H\ F 'J v"7i3v~ 

-c&& 0 «it«, ^2K*ji>t, s*l4^ny^<D^0O 
SI2 2 8to«fcc;2 3 0tt, 7>zn%&*i>>*)i>*3J: 

2 8fcJ:tf2 3 OKf&o/ctf- F'O Ftt, ^0 22 8 
fcJ:^ 3 0tc»0T^Jr*9^o*ftec«fc2< CC 
fflSfSXD^ F7 8©ffl#a>-6J&SS. #-e7 8©3£$ 

pJtBraSJ^ec. atftrSJ:^3Q:ai3r*>5. C©& 
Sift^-rS#*7 8©«tt. B2K*JttSj&8 2*$J: 
0*2 3 2©[iS©XU * h 7 8«Ccfc 0l»*3*lS^Jl©f* 
K*4^x;U2 3 4"Cffl*U*OriiW4«5*^8 3 

h7 8«eattH-rs. 

[0 0 8 6 3 3£S»«*«fi^n * ^nco^rfFeftr 
C»5^f3 2 5 0*Jcfc0f2 5 2K?Bor, iJ- F^*> F© 

mmffifemz* * f 7 8o»icKt, £g©t> 

<ojfa©te#* + >*JU*ftrr£. H3«r#BS-r-S 

i/2©/Wr^»*p^ + >^;uii*>ecj«Ai/ 

*>*;!/© 1/2 92) 
100) 

0 7, 1 9 8*sJ:tf 9 9-C£>6„ 
[0 08 7 ] F><> Ffc4Btt5£tt©'WT*?&aJ 

<fc 5 &»r>g4 fcor^A©^ >f ~>^fc#g<fi-*© 

»7p ? *©**««^6+#fc|tttri>£©-c, K» 
fflK©^*— tt^©-€-©*^tt/h3o j . co/hs so 
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^0mm<oum<DB^^m^jmT$>^(ov, t©^ 

F^*> FCDTrvjl/^^-Vt-^VX-rA 

[00 8 8 ] HI 3£#M-r£i, H9fcfctta7 -f ^ 
At-irJB 1 5 6rt«:3o©giJ^{cWHB3*i*^/->3&s 

5>rv h 1 4 8{CJBS3n/cK»^Py^ 1 2 ©MHO 
tc<^*)lctf- F'O K©TCC(4B*rS, ^9©fc-£© 
*/->**tf. ?ft*P?K©v-^*-jbK«:aSlOW'te>ti/c 
^0 2 2 8Wt>'2 3 0<Dtc&<Dtf- F'O F©T«:& 

^wt-^;->^w^, 0 c*i6©y->©&* 

[00 8 9 ] 7^Jl/At-^l 5 6tt, 

a»?o/c^iii^», m^mmmte£vt<*ti 

[0 0 9 0 3 7-f;Ufc-4iOcfi*!/*->2 5 4l*, # 

- F'<> F©rt«j©K»4^o v ^©**aB»<fc«ai5— 

©Tfffi*W*TS. **au»2 5 4«*— «c«/;«tt«:K 

2 5 8(t F^> FiSfSBI— ©*I*W-T* 

[00 9 1 ] v.z*-^F©t-*««2 6 0feJ:^2 
6 2^i, H2tc*5l»T^D 2 2 8*50:^2 3 OCCOlif 
©^/- F^'> F©TCC«/c*>-5. v^^^;UF©b-^ 
y->2 6 043^:^2 6 2 «»WCC-tt«c8«0 
lo©)J!|^CC»JfflpItB&t-^y r ->*JBfiS-r^. 
*/c, 34i/ct-^KH2 5 6fe<tCf2 5 8«»«WCC 

-JBccaiBor. »2©J8^«c*ij|Brpl«8«cfc-$y r -> 
Sr3©JJiJ^tcWJfBipItBa:t-^v r ->W* 
*Eiffl2 5 4"C*S. Cti6©3o©giJ^CcWliSIPltB3Cc 

t-^y->©*^tt8ij©«« i ;-Ftt**o, -eor 

[00 9 2] ^0t-^7->2 5 6teJ:CX2 5 8« t 
•2>o C©^«*«, Kf4^a*iu 2<fc**i&flK9Ht? 

jaHS»i©B©fflKS6«c*forJtw-r-&, ^ot-5r 
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7->2 5 6te£V2 5 B»^Dy^6 

mtx & t <om ournmc n^x ttm? s . 

[0 0 9 3 ] v-*-;l>F©t-*EH!2 6 0*5^^2 
62i2, *fc, SSB^Ov * i 2©^*ncBt0ttWfctt 
fc, 19 1 3W5^7Xf-; ^(D!ft»jRv-^-jU F 
2 6 6*5J:£>*2 6 8^0mm9c*Mm?&tc&>t,cmM2 
ti&, v-*~;UF©t-#KD82 6 Ofcio^ 6 2© 10 

[ 0 0 9 4 ] HRWHiT. **©b-£(KiIi2 5 4 CO 

7^^-;b K 2 6 6*5^^2 6 8 F'O K^6St 

wn^fn6«DW6ti/c^ f^*> Koaw 20 

{b-TSfflfc, #~F'OF©fiK©±T©»KraH»$ 
- F'O Fis^^*;UiOM©»**«iaffi43iB«:« 

F'O F©SBfW7->^6aft*«ft]*fc«l»* 
■rscicc<fcor*^«:3ti4. 30 

[0 0 9 5] F'*> F©7->tCOl»'r<DJtW3t» 
tt, V^f-AOgastOtbRW^ffittttKrA^. fit 
7*p F*^:/tcoi>T©jtoI©»JffiffilcJ:9^3ft 
J:k«5E»CCO^r<Dffl«, ^TSS ( 3 ) - ( 5 ) © 

©iim««ccbtt*. -en^en, v^*-ji,Ffc-*y 
->tcta;tfc*is**©*v b-^y-xo^ofc^af 

«*g5Stt> V7 F^*T <#g5$ (4 6) - (4 

8) , K«cc«fc9#*3ftfc«;fc) ©BMBfcfc^TTK 40 

(3) P a =A 0 P + K M1 ( T b l k — Ta h 8 ) +K 
.i (T 5LK -T C ool) +K.3 (dt.u /dt) 

ccr, 

P B = -7~*-;UF b-*7->2 6 0*5<fcO'2 6 2 CC 

A. =^~*-^Ffc-*7->©«« 

P = 7d v P C A F n ;Ucfc 
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K M3 = 6 6. 6 9»h-»/* KCCl?lA\ -fvTs*? 
^©■^-^-^Ftt^Cc^OSI^fiCSnSvr.^--^ 

f©^d©#- f^> F©3asn<3!>*kw»ffi*is«r-5/c 

T ABI =i^H^coaS, 

d t BLK /d t = Rl4^n»^<0Stt^{b/*ffi«IB. 

(4) P e =A E P + K E1 ( T b l k -T*«.' ) +K 
£J (T flL(C -T C00L ) +K H 3 (dt lu /dt) 

P t ^f3t-$7-MCK^^l*. 

A t = ^0 t~*7~>©««L 

K E i = 0 . 57'>h/° KGC^IA\ vr.*-;UF*a 

K e , = o. i5?*h/" kcc^lc^ »a«^©a« 

©»«**««^^/c*^lll»W(C»ffiL/cJ:b«S», 
K £J =15. 4 7*h-#/" K(ca?0l^ 33*b*>*j 

2OBSt0«^*cJ:«5g[*jac34i5BfflSJhfc^ F^ 

> F©ii^n©i^WMa^ii«*r^/cdb©^©m^^ji 

(5) P c =A C P 

P c =v;l.^v r ->t-^©ct 1 ^7->2 5 4^ctt3A^> 

Ac =t*7->2 5 4©««. 
[0 0 9 6] #B3t ( 3 ) - ( 5 ) <D&4 tC&^X % m 
*©«P«^R-C*0, CtlWHl«C*5l»rCPU2 0 

cc, i-if^iat^accgB«s^fci^iate<fcc;aa[©K 

J&SCCfc OffiabetiS PC RfiffiO^u h n ji/SrUff-T 

[0097]^l©CPU20fc:J;f) Hff 3 n^^JSir 
jUrfUXAB, H 1 *5d:D : ^9Ccfci>raS-fe>-9'-2 
l feJccXH l icidi,>x^x 5 2 v I#f47n v ^© 

i2<Dummtmmzmm?z> 0 cpu«hi 

U, -€-L'Cia4 6K:7S-r?&a««lfflI->^f-A2 4*©fi 
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-c, cpu2 otxmf ^nn^pcR^p h^juom 

Ut3-3©tt*Wia (3) , (4) (5) CC 

r^^-p (cne«}#iMEt*8iBK:iBttsns) £M 
v ^M^-eoi^i/^^e^^gr a— WIS io 

tt»«:ot»TO$6K:»ffltt, Wlffliv? h^xT rp i 

[0 0 9 8 ] fc-* 1 5 6©3 0©y~>©«{CiflI*.& 

^©it^c^T*. fi&©ftW£:tT5. TteiEiW**? 
* U>ISJSJ»«CCfcl>T, «#©*- Ftt. 2 0 0 5*; 
&0^ommoMfc1&C ZfrOGftOWi 20 

J:CJ f «HPV7h-)*ro rp i d^x^j ©SMBCcWb 
xTtcnmtZo mi occ^-r»l©HiB»««:*5C>r. 
=j>ta-57ttS^/->tcoiirHi OfcfcttS^SHS 
1 6 6©&»&ftiws. con-»*iBfiofca, 

[0 0 9 9] fl&Oj8S6«ttCC*s^r . ±fltf>«*4:/Ei * 30 
fcitW- F^> FCC-^Tffl* *c 1 -?©#©:/->* 

7*j|/At-*©±«c»a*. c©<*5&5QM8«K:*5 

[0 10 0] ^TfiS (3) - (5) CC*$WS«*7r * 

PCRSS^'o F3;u±©«*©jS0coi>-ccp 
U2 0(Cj:»)it»3ti*. OfrbK&h, b5»©V-> 

-So (3) - (5) *©tt0»£»«\ T^ttfca 

g©*j--t$©/t&©#- F^> FCCteW-5ifilW©J»»3fe 

*attK»«-r fl,&<tm:&6 

[0 10 1]Hl7*#B«i, :/a-;*Ba©«B 
SBLfr 6 K a 9 4 *C©^t£ -fV+a^-S^a >©«WiB 50 
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»c[fijwr±»3^&, «»©llfcS3^ocoi>Tst# 
Lfc3W»fl[©H©il©^^7*s^3n"CC»5. HI 7 
vjU*y~>b~5U 5 6##g5£ (3) (5) 

(cot>r«©ffiacctec>rfra©J:k«5E»*«ffl a 
WCc«|g<i»i*, tt»LfcK«4«{*©jaaE*5W". 
Hi 7©y77*BI»-rs/ca&«:fl6fflUfc1l^©^*^ 
«\ *-©^fe«taf»©a^t>i*3&i-e©±cc7S3ti 

-5, CUT, «»?*JU9 0«^K*4$* 

rt'A l 2<fc»K3ftTl>S#. K»^*^8 9BSft:K 
*4^*;l>B l 2 ii^3nn^ 0 Eiatc, WR-J;*^ 

KiBHScT SfiK^t^CC^r &*#©*RW»tf* 

o/ctf>, ^xiM(iI^(D^^0. 5"ClafflftK:&& 

[ 0 l 0 2 ] ±©iBKBK»^n v ^©aK£*J— icm 

^ a >y^^#r*s©«iwsj*ai^«©iaa't?*-5 

r, ^a^IBWtt&K *«W©ikmK:Se9»*0 

T©«Wfiffi©Jtt*ft!|$ffiU ^bTPCR^u-feXK 
*jW-5Sa«K:ot»rcn6©«»aK©*^«:*JWS 
^}R*©fc»©-f >**^-^a>«Fffl«:«fS-rS. 
rfc^r. CPU2 0«^^a**©a«*SffiOT« 
»4©jSl£S'&»*«FS0/c«tt-f > + *^-'> 3 >aa 

ceo, zbxmm£®zztibom&immcftmbtc 

^©MfiSF-r*. CPU2 0*cJ;!PiSfTS*iSa--if 
o-f>^7*-^©3-Fit c©^n-fex©-r^~c© 
KBKfcur. «5Ki 6©f s ^x^u-±cc3saE©H-» 

o /cK»«#©aK*a7ft-r 4 . 

[0103] siia©«ffio/cKf4jaff *«7ft-rsHB . 

Sl£fi^«J©IIK©afl[©MS**iaK»J5E^o - :/ 

**©*cc#A^*c -r-sci-r**. 

©«*4©sit*^ft«o«o«(*a^fe'r^«: ioom 
ir*^3&ser*-5. oux* sjt*'&itt©'f^©a 

flt^n-^©»ftS#A«, 5BM£W£ttifi©B6» 
i©IH«caK«iB«:#«ES1±SCi*s*S. aS~b>1f 

-©^*j»ftK«tt-€-n*««bfcsi£a^»©att 
/bsc^wwtw-rste©^*^*©^*^ 
©att*^€>, &Ti*tf3©T\ »»ias^a95Ei/<fe5 

[0 104] Uc^ot. CCCCfBK-rSWSBBBB© 

wi9W©3E«^e>K»as*tt*o. ^irf^^ 
-±ccc©fa4as«ra^Ts. kss^ks^*^© 
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VBtRte&VmZl 0 0 v 1 <9i^f£g&co(,>T, 

< x \m 6 c t ^ssnfc, thieum* &jjn&3 n 

fcffififcSRRSifcjRj 1 0 0 gCD^r^OW 5 J: 5 10 
(CRM'S *i -5. HI 5«C;tel>"C*' < * hJUFriB-^ftS 

fr<D&tctm%ic % ?^X®$fflWP?'<*)ttib*sJ;V 
0-¥ffi©«^**«Kot>T«SEU ^-36c<»ea»tt 
^«SE"T S fc#> 0 W $ ft £ C <b £5t& 

©iaa<Dl£S**-rS. »tt&U'«Jl'©#Ftt2 8 2CC 

m&mu&*)&&$tixi,>&. k<^*»*«. ±#© 30 

S/*f-A©»&W*»#, :/p ? *fiK£«»iBS<!:©IBI 
©^©«f!©¥^©#J 1.44 &X hZ> 9 #©*-© 

£ c 5 0ml©K»*3fcai//c^x*r>^ (SSK»> 

©k»«», #j2 3#©^iH3aR*wr*. &#-re 

s^:7P**©fflK©±#©£{t©H. SlSii^ft 

©«A*»wr*fctf>cc, * *as©s«tt»bcc 40 

OO/Liir&D, f Ut^-X^7^2 7 8#Ht4:/ci ? 

2 1 2©±a^®2 8 0 i^TccfflaTs^^aTta* 

*F#^&< <fc*>3 0 grfcfci*. HI SCCtR-T^X 
f-A©a&ttB*H5@Kr (^^>tt0. 009>f>f 
(0. 2 3rrm) (^SA) ©Rtt^EHtefcWSS^B 
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mmittto^x, 3 -?©*#«: sw^na 

T»SJ4S©#JBBf* (R*> Kot,>-c©ig/¥;?©0. 0 
o l ^>^Sfcoc»rtti»^wa^br*sci*s*m 
sti/c cc-ca^ss©aii 2 0-10 0 
■7-f^adr-f^-©K»*iRST-5l«Cc t 5 ~ 1 4 » 
©awenffiKiW-rsci^^o-Ct^. JcOff^S 
Ktt. ^^P^^©MK©^tiiS^f*Sfi©^T 
6^{b£©Pd]©, J:OfiC^H5£»*JJ:^<fc«3*^jlti 

[0106] »*:WCC % Wf^P * tKDU&mttcM? 
(6) T,, ool „ = AT ( l- e - fc/ r) 

cct, 

T 1 „.,.=K*4iKf*©fflK. 

AT=^P^ 1 2©a&£l*f4^<*©a&£©fia 

©MSM, 

t =j£j&Hm 

r = VXf-A©j»W»IH£»[, *fc«IW$*;U©a3fe 

6S5»«*^©«!ieaittt?f tctm<D&®& 0 

[0 107] Hl4£C:fcl>T, ii2 8 2H 
fflLWS#F Kf4^o»^affi© 

a»tts»w*fktc*f-r £ c©jg»©afl[©j£s^ 

-To WR^n * ^©aK©S«WSfkBli8«2 84ib 
r^stirfcO, cctei>rpiter&affi©;&« 

Lxmmtcwm,* *Lr*»©K»^n9^aa«c 

/c<£Mc, W2 8 6(t HI 5CCteW*Tfi#©K« 
*F^K*4«©R«li»5f4'i;*^©S2 9 0 tomom 
— ¥®©T ^ 0 i £i£§ c -r /c^Cc^F+^r » £ i 

*©. «»WJBS**-r. *F*s3 0fir<k»j/hS 

ft||2 8 6©«lttJ£S«*rS'r*5 5. HI 
5 ttWK©fci&«cB»S© Rti i KH- «5 x ^©M i ©K 

©ffl«©^si^Ji*7S-r^. ffi«»-r<*i/c»af«'r* 
o * or c ©->;* f A©»wn#«®»*imw«c*«nir 
-2>r*5^©r, c<i«wa©»^©iElt«:js»'C* 

[0.108] MS9^IBI^RT«i^J©RCiaK(C^^ 

*4^f*i ©H©lfcWS!SCCfflS 0 . *ltC «KS«ft: 
©»Sfi-CAS. *W«Sttt. #ffl7^h-»/" K-C 
^StiSffteaitt©?!?^**. Hi 5«ctei*riS»« 
#©4 i cc7S-r*fi*©iftn2 9 2©fc«&«c. saai^*jip 
©T^r©ii^f-c, K*4«t*«EI-ffla[K:*»«:ie< cc 
^>0 V *Lr^n^^tKS<!:©Iffl©J»©antt»H^ 
p ^ i K*4©SJ£«^«J i ©IH©fiaa«:#K«ccifi < 

tcttmrz. Jt«ffi»«, »h^ci 7^12 #©tt»$ 

x;l/©H4JSJt«^»<b©H©JRe«tt'C*S. 
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^Cto^X, a— IfttPCR^P h3^©»©«tSC0— 

[0109] j»W«FHffi»*a*S/ctt/h3 < £ 
0. 00 9-Y>*(0. 2 3mm) <DW$V$>hf)K K» 

s©nflffl5aj»os«o. 030 (o. 7 6™i)©ji;* 

HIT, K*4^*^©SO^JSi©8tt*ffl«^J:t«W 

AS<TS, 

[0110] KSSOlSJBtt, 4o©K»«j&5&i*ffir 

^0cD7 , 7X^^^^I41fO5 , c^<t^;f4 20 
">*JUOifeffli©W©+ + ^-f 2 9 i©*«c3Sg-r* 

JW«T*©*[»jti'S. 0. 0 3 0^>^(0. 7 6m 
m) 0«/hK»*«SBO^^X^y^©^*3K:K<. 

[0111] «^©iat««tc*5i»r v 

£ 0 »*LC^»j^atU>ttt*> b (Himon 
t)*»6©PD7 0 1t»S. «cif&6, h 

JSJEJ^*«fflatr*S. t©:/5**y*«3 5©-*Jl/M 
>x ^Xfc<^9©^^g£W*r£«, PD701B 

jHSCcfe^Sf^toOCc, SE^©J*^g©«#ecMffliiJc 
JBl/fc»£. J; 9 <<&&<„ HBKc. fiBBS»©fctf>«: 

ux©rr^c>'9in$fc«fiin^i»±-r^/cies?)^, $ 40 

# % T^U#> • ^Xt h (American Hoescht) ^ 
6©PPW1780B, 7 5 ©-rf^M:/?* 

0*9 ©#*«£*« u ^or*-h^i/-^jaapj«B 

^ffcb-tVh (Himont) 444t*S. C©7 

ffi©*ffi"C«s-r set 3&«iM!r & z> . 
[0 112] fl6©H*jB««:*ji>r, fflU/c^xf 
?*©fiBW*iS©^j: ^<t*^~ b£-C$!K®3ft&if^ 50 
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©tt*©^rti*>. ^a©«FM«c*s(,^-c, Jiattffl-rs 

aEIBStifc. 

[0 113] C©^^f-Att*-©WpBffi«©RCll88 
©<£ 5 Kfl&WCcroBT S £ ^ 5 *^BSSIS*r 
&-fcf&6. ^nttKS^Oy^3^6KS©SJ£»^«J^ 

©<»eaw4BR*pr*o^^— Kf*is^ 

»©<R«fBSBK»I-C*0^ft|--C*'6C i*Si«-r 
*C£>£, i^©SJ6ffl^«5©j|6SfiBJa»]'C* 0 
^o-^r^^cDt, Kf4©Si£fi^«©afi«^0 5r 
^aft©e«W«cfflijffiO/cJHM©*%fi6fflL/riEiS0cfi- 

- ^*Kf4 9 * ^© * cc Ant Kwaa^ itsajs 0 , 

ctiCcJ:O^D-^>^Lfc^ xJl>*©i*»©jRflWS: 

[0114] c©S-»«?f 5r;b=fy xaij, ©a 
K3i»©it5iJ©RC«aia«8©J: ^c->xfA(D»f 
C©*rrJM^ «*K*4©«kS«/Kfi^o 
* ^3^6*W©Sl^-&«^©l!l«ltt©H:*fitffl-r 

7C*W*-*. H3ELfcmfWfc±WKft©aflE. 
6©W#« , r^r©Kl4'5*ju«:*jc»rEl— r**. & 

t©l^^x;btco^T— ^T$>0. fbtfOi/Xf 
A©J»WB#H£»ii9tfti-5. *tiB. ^P^M© 
fiuft&SBWSEf Hi. M^^a ^ ?Um<D 3 6 . 

[0115] ^^7 u A©-OA;b^©j£S3&S*D6*l"CC» 
-5*1$. 7 ^Jb^-$/cBffe©itS©v'Xf'A©ai^C& 

@B©»w«:fci»r^3n&«mwi»3W#aE-r*. 

Tl^o K9JRClHlB©tl^6c*Jlir. ^>^';U^©|£ 
S»H1 6 A^?£5tfCm$kMmv&Z>* SI 6 A© 
j£S**-r*-f>^^UX©»iJ«BBIl 6BCC^n$txri^ 
51^$)^ C©<fc^&iiDB©^x^A©ffi*jSSB 
A*fi^©fcfc*ii**5j:tfS*Ria«rW-»-rs c itc 

R0/c5/X^A©^>^UXJfcSr*S, Ci^fj^© 

ec/h3i*aHW**34*>ofR»a»^cc*5^s 10© 
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t>*>. £»©ttf4**ttS. HI 6D^TEt^JRCli 
W>4>'WXl^\Z&<DJ:5rj:b<DVto2> 9 T&to 

«E*£8V©fIE**n 1 6 BtC7S-r J: SfcWECD 
^^^^-CS*CC±T-rSi#, n>f r >^-C±©m 
K«H1 6 AfcteUT 2 9 4fC*$tt£fcT-*K:±»U 
CCDf-^ttH 1 6 BtC^-f^ >^NVUX<0f-^®E6C 

M&o HI 6CGt*5l>T3 8 5CCm 

&* 10 

[oii6] ifiiHoiaaoaw^twio^TCDKR^ 

ay 9 12 ©aR©ftSWfcaftHH£^ffi»©tt« 
3 8 7«\ HI 6C±CCfifc6ftTC>£ 0 £/c, 5o© 
BHSIfflT, -T s ©aBE#Hl 6±CC«a&4rC<r» 

tvc-r^T©*ft6©»£:£W*u -eoTsrKi&ti 

©fflflDE»Oie«llBO <t 5 KfEffl-T £ i t^*H«, 
co^&<^^^^A^oiir©j»w»*«6©*«o 20 

[0 117] io©saidftBK:*5C»r, l«4fiK©fH* 
l»«J^J:!3BISS3ft*. tf*LfcR»aK». Hicc 

>ft-rH*i 6±©a~if©ra«©fc«&cc«js$tt£. h 

I7«:*st»r % 9 6^*;U©l*f4^a ^£iIS6o© 
&©««9 6 'C©tb««m>aK^©Kf*:/n * ^a& 30 

©eratts* t cc > r ©afla£§©i6*#7S s n r i > 

So Hi 7<D# : 7yiP7fiir&5ic, ^fAffll6D 

«CTR-rawRciiiB«:»* o< «a<H-r*»^. tsfta 
fit^ fiSj£s©*t>a?>T-r<'ti/caffi 

(6§©J$M*#fflSU ccrc©BF5SK:*Jl^«flaL 

ted -oomw x)MDumz. m^cftmemm-rzu 
tttctetirteii^sao. 5"C©&c**Xttfiffi© 

[0 118] io©isiS!»a«:*j(,»r. **>*a©^p 40 
v^aff©B»«riltt»lfi¥^Ccoi»rffifflL//c3W, ffe 

©jHB«««:*ji»r. atts»©iaa[«ffi»»4*flefl9-r 
*c£#r#s. a»n«:**J3ti/<:is*i©r<nfc 

-Stt, f»W»a©*n*«(»4iSf**J:<«^L. Cft 
«cA0C©i/^f-A«ria»#SCrfffflS-l*Sil>9*ll 

[0 119] 9 6$*;l>©M£ffiS8*©£*;l>©£# 

D«:*JWStaBHa*©IH©iS--tttt. 

cc fc h Mt)¥m*$ J: oW^toBWW' < 5 > x te <fc # 

JSiS«*tf*tt & e> wc t c ccfiWHKcgsiw Sffc©&wi& so 
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«L a-tf^#Kf4^x^fcia-KS©K»«**An 
S»^iC©# % ^T©K*4^*M*i:i>K:0. 5'C« 

^©aa^w-r^-cA^^ciccas-r^tr**. a 
-c\ &ft*q^-c*»K siatt^i:©ra©*tc*jc*ra 

0, Lfc*Sot, ^©#£©I3*4^*;ucoi>t&Wb$ 

[0 12 0] T^r©s^£*;u*©^Sf**— &L 
r±T©aS*^>f ^;KoH^ ^0"C«ffjaa4Si»«: 
#P»«c2<k: 1 -rttto^ to-r^cco. 5*C©[fir&& 
Vm&V'^VKto^XSffltt&t&jl* £tc HI 5 

ra, ^^MS©i**4^^»o/cT^r©i^l4^x 
^©^^^^^^-©a^^^wrsmftc, 

©BRISt©**a^JQ:<rttJar6*l*. */h©HB#©* 

u^;l/©fflK{cot»r . H 1 5 CcteW**>h©H#©2; 
Ftt, WM0/cJ:5«:^tt©aai©IR»«:^t»'T:^ 

[0121] K»^*il/©affi©J»»J4l-tt©SStt 

HI 8£#MT££S8rr£C£#rt£o C©H 
ffitt. DNA©A&a©H2^> h©*tiB©l-5©WtC 
ot>T©, PCR1M*JUKfct>TS£0/cDNA©* 

i*i^iB©ia^iB©Kf*affi<t©Bi©iiB«^'r. 9 

3-C*5<fcO f 9 5"C©aK©ffl©BB»2 9 8©«*4«, C 
©*$3£©DNA©-fedOt> hfcJ;!>V7^ v-tcoc^r 
K«8%/'CC*S. HI 8tt*M»CJ;!3#fe£L/cDN 
A©«tcH«-rSft«©-«©JI5tt«:^-r3&s, C©ffl« 
©»tt©Sttffltt ^^v-^O'DNA « W©*S* * 
«^ii*>CC*{k-r-S. 9 7*CK±©Stt©/c«)©att 

«-»«cj»<, ^or^tti-rs^ttas^o^Titin^ 
9 5*0*^^9 7 •ccBnoaft 

[0 1 2 2 ] H 1 8#Wft-r*J:5K:, ««9 3 - C©X 
ffiirSUbt ^ c cd^(D D N A J; 0^7 A 
v-©a^*>-&*dW-r5K»^*M4. 9 4-cr^ 

ttl/cO x Jl' J: D 8 % W P C R 7'P hnju 

©agr**L/fcDNA4*r-5J:^*cst>tis. ia« 
^ 95 •co^ttaK-cssef b-r s c ©a^«©Kf4» 

«=tt. 9 4 •C©Xttaar£ffi{b'T 

a 0 /Cct 0 8 ^©* "C** Otc D N A «rWT £ «fc 

5 teutons. c©ttK©-r^r©ft»*Ri-©-«uB 

[0123] |}jfiUytJ:^CC0r«-»L/cKt4atttt. 
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CO 1 2 4] lt»L /cB«4ilfi»gS^^ T&fc^ ^ io 

>hy^>br, ^JS3ttTi>&>f >*^—>3>ct 
xzz> 0 ttffu/cKfiiaK*n-crtccASi#, £>fv 

ttffcSfu ctiCcj:OCPU«PCR^a H3;K0^o 
[0125] ftMlftKte, «Fffi<D«WaB^iB©#Sfi 

««affi©2<«:±£-5. <t<»<iccccg2tt-r^ 

r©iss»««wjaa[©»ffiL/fcftSffi©^> Frttc** 
t>wr«tt< 4 -eor-r^r©K»3&««Wfflttcc*$^r 

[0 12 6] g/c> C omffiisA T Art* <k <® </c#>fc 

w\ ^r©i^wHH«Mcctew*a«i^e>iH«u 

<fc9««PU -*!»ffl«K:a35c-&filBCC*5WSfl6©Ktt 
«#l5j-»#ffifli*g» l/«cc^J:^(c-rsci b AO 

£R*47p ? ?©fiffiK<fcoT©#ft£TSC£tt?Se 

[0127] HH^6©e©BB. fc£C«*»«*ffl/ 
TCfS«^©H*©*F*»n^SCiW. K»B*5<fctf 

wh^o v ^©iofti^sti/c^^i-ccjioaasn 

U*Ufc^«©*K#ffi3-l*\ SR«CC*+v:7*U 
jt-xij* £fiB8Wffli©£B ©ft® J: 0 0 
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»»W»©«»jSftiSK:**) <t£ v 
««cj:*)*fl:ecW*Jte*©<»*ife^, c©^n-fexccfe 
^T. *»^*WH«ft©Sffi*»e>s«o. flt+t 
* 7©rtgfcJ:e;Ktt^n * ^©±SP3im<£ 9±©fs»4 
B©J:0^C*±8B©±CciRKfr-5. tb«tt;**l>fMJt 

»u€ur^s©a*Tcci*n-csjsa^ 1 »©*K:A 
c© r««j -7*'tx\smffiztiz>fc<Di ga/co 

fi2 3 0 0y*-^Oi4aUs B CO^o-b^iilOO 
u 1 ©SJ£fi^«J©«BBfflffi*»EB»BTS'&, CftfcJ; 
9KJ£©»*£**<«^-r*. 

[0128] Kje6fi^w#*j>&t>, 2 o v i r 
»4«©±©aB»©rt«j-c»au. ^brif >r^;u©m^ 

^©»#©»6II©(fflfc:. SSffiK#KJ:9*CK:it*5 
CitfTSS. Cft«K0©5J£fi£»**©J:5fc» 
Hi-rscis&sr*^©^, Ki£ttP»«S*i**\ A*tr> 

[0129] 5tffS*©PCRJ»«-!f-Y^;UfiC*Jl»T. 
C©jB*©Mjg^j£ii^«©±CCtta/c«^L//c«l 

0, tftt*&lI©:3X h£i^£i*£ 0 £^c, tt©# 
s^Sfecfco^«T©^©xg^»«o, *i,rKf4© 

S8S©pJffitt«:o< o/c. 3*JI> I«ttffi©itt3ft«. » 
s&ccteor, ^-tfcc7^©te*©^B^©*^©# 

to i 30] tt©^-^-u-f©£*tt«Sfi»3n, * 
*»M©»7KK:fiec^ tt*4«©±©8M»#*©*cc 

[0 1 3 1 ] 01 9^r#M-r^<i:, K»t«:WD H*-e 

or-enccTrsj^o^^sn^T. hi 5{c*si>r*/h© 
nr^r, «£n3 i 4-CTR-rttccao-cuv fx^»;* 

-3 1 2 ©Hfe-C±TCC3fr< o l/7F^^; a -Bf^ 
•3/7^-3 1 6*©HP«:jiL/rtaDiitf>6ti. -eur 
y^3 1 8K:<J:9[eliteT£o £fi3 1 4&3:n>t*^-^ 

2 Otc£0f|HOT£ft£ffifat-£ (^7ni±r) «:<i:07K 

©»*a±©»a«:an*3 

[0132] *r^0*^-3 1 6tiU-JU3 2 0Wt>* 

3 2 2±€rY«|K:Sortt««:-r^S. ^-3 16« 
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m&mz 1 7*5^*3 1 9*MfOt, K**^ 
d?^1 2fc<fcaWt4«£BtfX-Z¥ffi (H^r) 

6©«3 2 4*JJ:a f 3 2 6 5*ftSWr*-6) h 

-3 1 6fcJ;^WP^ * 1 2©£4S£1"C£>£<, 
0*^-3 1 6i*fi#^©ffi©*CC8MHU CCCffit 

ii3 2 s\m^itixr^^^3 i 6*s»4^o * io 
9 1 2CE>±cc-r^6-frsa5»3 3 o**trs. 

B2 OCCte^TYttKf&^T, *©#^-#K 

f4^p?£ i 2©±©**«:< a*rtt<. a 

— tft3V^3 1 8*$>Z>Jimc®LX, /^3 18i© 
7->/3 3 2#tt0«3 3 6±©v-4>3 3 4<b-fi*£ 

iftastcfcur, •ofi3 3eii , r^»)*A-3i6o± 

*SS©W*4*flWr*<!:** ^>f^^7-^33 
4fcmfe*ffi»Oa«^ac£#r*£. 20 
JifPift^KSSifl^^Sti^. 4iS 
11 5CC*5WS*/b©IE#*F«:lniit*«i**< 

t#Ettfci». ffifflcctec»r. a-tfttx*'; .x-3 i 8 

£311 4£ffiT<*tf£o a-tm*>h©[RIMj 
[0 134111 SfcJrtfBl 9 £-*|tC#flg-r -5 <b , 

bi Qtctow&MMstitcis&i 4*ws«rcc. 

f4e©fca&©:/7X* + *:/3 3 8B^7^v 
^H/-340 (1 1 9) ©H©±g&©U'<;UJ:9±© 30 
ttO. 5mm*r«i*U f t>T77X^7 2 h U-3 4 
OW9mmt3D**±"Ci9)Sl^8x 1 2^T^T*Df#ft < g 
KfW * ^©3&J« 1 0 0 u 1 ©i?S©9 6 

0. 4ml©gS©4 8*£T©<£9*#t>v ? x*7>:/ 

©/ctf>©8 x 1 2©W****¥fc&*ffi*:W-r*. C 
©¥5&«ffi«:Bl SfciO'll 9cD7k^iS<hL-C^5 
ftTfcD, CO*¥8BBl 9CC*j^rK*4«3 2 4*i 40 
J;0 f 3 2 6 i$i-rS a hU-3 4 0ti, *fc, 4o© 
SES*WU **i6©5%©2o»Bl 9^342*5 
<fcC?3 4 4'C7fi3*Vtl>£. ch6<DSES©±8WDU 

n 5tc3 4 6r^$nr*s^ #*¥ffl*5E 

[0 1 35] 11 5Kfct>T&kJ;<i|£>ft£<£ ; 5Ct, 
-r^r©K»S<0+ t?^3 3 8 «CO#i¥I3 4 6 

3 3 8^»3n/cfil 4«CJ:0ftfk*JJ:C^»l/. 
*0T#JH¥ffi3 4 6©U'<^«:"l\£K: r^uo^Tj so 
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ftfcffigl 4»B1 m^CPU2 O^^l 4 

i o 5 - c©fifficc»j$3n-5. »*lc*SB6»Bk:*5C> 

11 9tc*J^$y^3 1 8*5j;t>'U^ F^^'Ja- 
3 12«\ aflRSti/c^W^TBU^Or+^v^ 
3 3 8©±ffl£«ttrr££T\ 0(63*1*. ItfSL^m 
JB8««c*jC»r. R»B©fctf>©* 177'3 3 8 y 

/c3E«l 4i»M-rsJ:^K:^o/cSt»«FHrft{l:r 

jEfittSwa^ffi 3 4 6 ±xmm <* *i £ £ t $ 6 cc tf^t 

&o CtiiJftiaiOTBtt+t ^3 3 8%mzb, 

^i->7'3 3 8*s#I¥I3 4 6<fc«3J-KSgfi 
*f fc^^&ShfcSS 1 4##M¥M3 4 6© 

<h&5 0g, #*0<ttl 0 0g©ik/JvOI8ISi*F**-r 

1 4s&i#flS¥B3 4 B©U^!/©T»OTMftffi£-r*J: 

Mc, »w-s*i*. 

[0136] ttH»3tifc3£«l 4fc££>*h U-3 40© 
4o©Sil!iteJ:CX¥6ftaffitt, 5E»14 3&5hU-© 

tcmmzmm-Zo n/-3 4o©^ r ^x^9^tttb« 

±S(5U-<;U2 8 7 0 J:0±CC^e-rSK**«2 8 8©Si$ 

&-tf«c6, a«ftsnfc®B»*©»*j:o±©aKtc« 

SSftS^fcT**. Chit Hi 5Cc*jWSWH«ft 

2 7 6*s-t©**f!tfi©aa«c«RStiSi#'C$^ X 
nr^-So cnwK»s^!»2 7 6©±«©±CC»<^ 
SfPttftK, W*«, tt*/cW«B©Jl©*5H4*SH» 
0. -CnccJ:»5PCRJ^*c«|«rS»tt©fi*«* 

^L/-cim©ec*)9s»»£©i^©a*snrr 

[0137] HHtcfei^r, tt^/c*^'-CD» 
m^HttfcJ:^*©****?'* v 4? 1 2^©ffil8tt«:^ 
Kt«B*jJ:0ffil»affi©rH©iEW«:^^ii 
ft-^-f ^;u©^^p 9 * i 2©sfi*^©■^^w^ii^ 
i^^ci^isn/c, a«!ft3*ifcffi«i 4tt«ra© 

a»^aHs^cc«fcOK»4©»ai«:IW±^-5. tt-tftte. 
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[0138] ftogasfflfilKiteor. HI 5 CC'*5W&« 

*»-r*BWfc+#ra3 5 Q c©Tft#©2>F©jiiB 

*j»©fflWB©w#«* »* u>*te««fcfci>r^iKT 10 
&© <h ra-©-> x a cc j: o #r u t^otr 

[oi39] K»e»-en6©i*3©«t^©i jy? 

Ci^^ SS/c, SeS^^d? 1 2*©SRIBBK 
*4 $ * ^ »RI— a $ tc jE«Kc?L W 5 C £ tfT £ 

*>{cS& -5 itt&te J: C/ftffitc?LH w-r SCi«^^ 0 

tt^iLfcfOllBtW^^O* 20 

[0140] ^±K¥6fc#ftflR5e« 1 4 %*tiifi*ti 

a#©{tK«ra*6cac»/c-r<*:^tcBsi»)ffw, cn^c 
rso©-*^*^****?**^ **ifiLh©E 

«teJ:CJ f *+ y ^©TH2>^ i ;-3&S0tt^ , C35ct^af 
-T^r©iift»««:+»«:ElB[L/r-#SC^#«:« 

«*©«©asw«HS»^r^x©fl&©«©j»w«M3e 

cc^rra-©pcR*-f ^^©»SE«rffe»sti-5r* 
&tr&e>, a^-5j»WB#iH5Ett**>-^e«flfe©« 

H^f-i ure©i«3«rS&e)'&&»ffi©»SK©»** 
[0141] ffi©HSJB««:*ji>T. x#©M$n/c 
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w«K«:*jwsfien©flefflr», s*£A,£© 
jni»3tifc5E«i©affitt^«teJ:o f <ift©-r<tifce 

[0142] ft©J8iJ©^JSfiMiCC*Jl^"C. 9 6 ©{I*© 

■ffl©*^s)»»ffir*D, €-or««w»W3*«>o 
^^^©^©icciswsiisci^fir**). c 
©»Sttffl«£/cttffiHras. »*i/i^Jfc«accte 
WS*Kt4«K:oiiT©i2*«cffl^©3>7 r ^-rT>^ 

+ t 3r>r©flEfflCC«fc*)ttJieStl, cne 

©* * 7 :/tt£«*>6©#©TT^Mffi&:^ro& 
tiZifi. -o&titc£%VZ*. % ««&«*-£©■* *;u© 

[ 0 1 4 3 ] 0 1 5 CCTn-rSSS©* 8 tcte 

^I3 5 0t^^^ tfOfcJ:^** F*S* 
•T, UrK»«2 8 8©rtffliJH3 5 2 

-Be »S&«t4fcm»©t*> F (Himont)^j: 
OSftStlfctfy^fw * (Valtec) HH-44 

4£tdt*PDi o i #y^Dt* u>*/cwr^ * 

^Xth (Anerican Heoscht) CC<£ 9 P PW 1 7 8 0t 

^©F-AaS»CCOCir©a/»SW0. 13 0 + 0. 0 
0 5-f>*(3. 30 + 0. 1 2mn) 
jt»«8«tC*5l4r, Jff9$#3 5 6©/P3te:0. 025>f 
(0. 64mm) "C&D* * LX * 1- v 7*© F-AJB 
«#©««(). 02 0 3-f>^(0. 5 2mm) t^ fl 
[ 0 1 4 4 ] B 1 5 OCfctt -S*/h©IBS?* F ^rf^r© 
KftSJcftn^.. -eUT** 9^teJ:i^K»«©±©BB» 
*«*Bte <fc ^® Sit* W±r S fcab cc+»tt Mi Office ttJ 
JRSIfa, *+^^©»»*Jj:0 f JB«W, *«9B*H* 
■r*BW«C+»r**^. F-A^©*^ v 7*3 3 8» 

^^^^©^iiaa-rsw^fi^-r^. waftsnst 

ffi««iKi»iaa[«:««F3ti-5©r, F-Wt^' 
©fi/»S«»UfiBI5«cJ:DS»CC«JS34iSfce&CC+» 

W? Ztc&tiCi&Wj; 3>^7^fr>^ ^M^cc^c^r ^ 

[0145] 3£«»**IH©«7RCCtSet» 94'C-l 10 

*c©jafl[«:«j*-rsc <t*sr#-5*s, *©»*« 1 o o 
e cr*^©r, ioo'c-1 io 'c©l5Htt«ift©i!S± 
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^ti^^(CW#BW4«-C*t> <£ 5 «>©r C t & 

^©ftitcofcaxc, g*l4^n ? ^©tpcci^fc* < coif 

fcK 3 10 

[0146] + 1 ? ^©fifittP CR t-f ^;^»©H 
ic*«^0i-cl,^,©r, *:/©rtM3tffi» 

[0 147] Cft«*3b«bTW5MT&<5„ fcifft^ ft 20 
*I 0 /c£ja«J© D N A ^X7 V- JKD/h S C >tt 

■?ttjS«g£f5iteU *0Tte©jB> «&©.»& 
*p6©»ft*£Wra^s©*KA^ cnecio* 

4>£&o 0 

[0148] ^it^Xf £K,ft©*>X7^£ffi 
fflltf<r©»Bt«:8x 1 2 5!|0Cg»U C©8xl 
2?iJt*v>f £p£^£-;/U- h©7*-v*;, h©H$* 30 

g©«B£»^flrc**#, ©gas 

**MM* WctW^+t * :/©»«»»»:/ 
©$rffi^T&&ii2 1 Accfei>T*fcj:<j^*i, *o 

l*KJ;giS£ffiBfcS»3*rct»*. ^2 1 B«. 

f - a ©g * ©est »»r ^ ^ x * * s? □"□© « i ^ £©« 

$-^U-h©hU-3 4 2«BE»^P9^ 1 2©Sffi 
±Kff±*T6o 7U-A3 4 2©±BB^9 3 4 2tt. * 
+ ? (€©lWtttt-^3 6 4t^5) ©iS^ctO 
B«0. 5-f>*<12. 7mm) }H,>Si3*WT£. * 
+ ^^f**S©T^rtt7 4 2 ©^9 3 4 6 cfc 

fr3 6 6#*©£fi«r»OT;tf- K^*> K#*7 8©* 

(H^#r> £«U C©+> 9^BH2K:^ffiia-CiS 50 
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oxm 7 {dRffiHrTR-raK-fev^-©^©*^ 

7 8*©^+^ ^CCfflS-TS. irj£©#Jl¥E3 4 6tt 
7U~A3 4 2©±»KJ:gtt£i*tt<&. t©#M¥M 

£. H2 0CC*yW*-/^3 1 8Ztet&A,VJ>Tv 2 
^v-^3 32^0'3 3 4K#S3l*T*Pi^»S:BB 
«rr£iiWc, B»0£«>:/a-fex£HSOTH2 OCCfc 
#&tM&3 3 6±©-7-^©tfciB«:*a&/c. C©g^ 
05E«&»BI2 1 U-A3 4 2^i^l4^n y 9 

©ffiacciBiHrscicccfcorBBJt&'rs. o*»o## 

:/3 1 8£fcDTtfT, Jn<»3nfc3e«l 4*7U-A 
3 4 2©JrfiB^»3 3 4 6 i*©Hffl£#©H9K:0r>rt> 

ffi«*#JH¥ffi3 4 6 ±K»±3 L/T 7 U-A3 4 
2*Kf4^a^^©±aU«ffi2 8 0&c2t LX 7* 
l/XL/ci^, »SLC»llft!B«©lllSnj«e3S:«60«3 
3 6*015*1*^ t$^^±©>C>r : ^^Xv-^3 3 
4^^^3 1 8±©>T>7 r -v^Xv-^i— gfc£tf£ 0 
^-C\ -/^3 1 8*SB*Wa»3K:EHEUTffi«144 
±#St^ *0TB1 9«:*jW-5*^-3 1 6**#f" 
-f ^Y^CC-T^^r. 7U-A342WO'^ 
P^l 2©*^-*rBl&. #Ct,>~C, IW4il^ft«r?D» 
Ltc* + v 7U-A342 *©BBECfc« 

cciBH-rsci^r**. finaftSJh./c*^-3 
i 6*k»^o v^©±tciaiBUHu, -e^r^^3 1 
8«:«F«-iaoiaiSLriHfli!kstiytffi«i 4*wr, ^ 

^l(D-f>f^X7-^3 3 2^lu^0/cJ;^«:&@ 
WUc^>f'^^7^^3 3 4i-t$t^ "T^ 
t Of F 1 1 o ^ D M3 1 ^ i CO^ 

K**iaffl3nfc. 4ls?y ^Xv-^©ffiffl«a-lfCC 

[0149] t>^©3«H«©** s 9fSffl«K:ffa-J-S 
^>f r ^^Xv-^3 3 2*5<J:C) ; 3 3 4^-a$ 
■SS/cJ&CC, /h;n>S©h;l'^£^£T£ttWt& 

<©hJb^4£*i-r-5r*5 5o teif&e, 

+ ^ ^^-T 5 i * ftflfc 3 ti/c3E« 1 4 ©Tfa ^r©S& 

-^3 3 2*5*^3 3 AimS^ct^, M$tl/cl 
ffii^^— 1/-A3 4 2©±35^D 3 4 6&C*tb-C 

*/jN©R##F£WT£r*3 5C£*. a-lftt«K 

[0 1 5 0 ] »©3?ft««K:*Jt>T\ -Of-^Xv- 
^3 3 2^^3 3 4^fBSL. ^Lt/^3 18« 

*i3&s^tia±lilS0 «c < ft £ $ r^tciifeT 5 c t ffi-c 
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££ 0 m$k2titcfem\ 4*J±S^0*fc»#I¥I3 

4©*ftH±©Tfa*©»**fM:3i* 
3^inrt»a nsTc^* 1 4 <t * , vu-A342 

l/-A342O^7^f^B0. 05-f>*(l. 2 10 
7rrm) ©IgJf^Sr&O-fe^-X^DV 1 5 0 3T& 

[0151] ffift<Di/A^&<Dm&tZ, S&SiiSSfcW 
1-^7U-A3 42Wcffii1'l>Ci^J;-9'C, »ft 

A3 4 2ti, ^nitM!4^o **©*oceh3*vt: 

l^tts *+9^<*ft/cS©5^©¥ffi<matfO. 

i»r, 2o©s&as«3£ftffi-rs. eii9«:*$i>t 
ttfl»sn/cs«i 4*«ji3'a'auy fx 3 i 20 

[0152] mmoi/xTM*. tm?v *tc*ji>-c 

& V ©tt«©»©KS«* v^u^^-^u-h© 

-eurffs©tcH©ffla*^ia«:a'J3eu3tct^, *r 

^©Kfttco^T©^!^©^^^*^^^. 
[0153] PCR&l£©/c&^g<tbT, JtffaW 
ccteor. v^^nji«©/c^w:*:^l9:li-$n/c^»; 

as©««ni»»©tRffi**o. *©±»raswB*>-;i/* 

o< SXt^S+t ^GCcfc9Kt;6ftTWCo c© 
ifeffeaiB©«a. «B17' o^^^^oRi^6 

[0154] C©<fc^tePl*flgK»S*BI-3«A«:<>o 40 
*Kft*LTtf, *LTC©«*©K»«6«^HIi»* 

* ^ ^«{*^©n©M@«»^j«a^maa©'r 

6. ^^P-y^iKf4S^»i©(H©(»e3l©a«tt 

«na*aflE-rs/ca>«:, r«bb«*jj;^kr^*^©?e 



^6-2 33 67 0 
50 

xb, c^ut:i»«^>r^u>^ si 5&cfc 
i^ri2 9 i ©*ccjfiffi3nfejSft*»6©*ata©ji5 

S©iS»4«**^«U3te<r«&6^l». ±fc3W*L//c 

(*£©HI©*£«ttW\ 01 5CC*5W-5n«HB^5^^ 
y £i£3 6 8, *5<fc^nilJBKf4SS©rt«J*ffi3 7 0 
«ctoWSK^#©«tlHl <H^-&r) ©E^ttCCJ: 

[0155] ^^^^-^^^©jneawiB-ene©/* 
^^^^^^^^^-©^ttM^WTSo m 

H»W«:©^pI«B'r*5Ci*s«imStifc. 

r;u5i*A<k^x^9^i©iH©«iKa«»tt. ai 
**«4tw«*^©i*e*tt©*Ht*aE*L 5 

h*©*^x;U»^u- h^M4310T^ 
f6©^*juccn«ai53ti*©r. ^x^HI©ffiHitt^u 
-h©»3«©«3fiB#K:«£S 7-U-h©^x 

^ttwattca^saweKORsw-r*©^^^ 

^©K*4:/ci**l 2*© 
«W-5*;um©ISIIt»KS^n * ^©fifficcttff-r-s. 

SSWftiS&S. **©aM&««»*W*Sfc&r* 

-So -r^ti/c*fte2»tt*wrsfc«)fctt. 9 6^^;u© 

9>f-xl70P^^-7*I/- h*©#HPW* 
^^©afftcfe^rKft^py^*©^^* 
«5*Jl/tc*Jl»t:««!:^^:^±ecji^'rsr*6 5 B 
:/o * ^©iBKtt#»ccj£i»ifiH©affiK:t>ytor^k 
-f£©r, wK^d-y^^KS^x^moieatttP 

^**^rJU5i^A©*U^flHRWlWW«:aftS© 

©9 6 , ) J :;KD7>f-^7^ ^n£-f£-7*U-b 

©KS^ x ;Hffl©!E«K:-x>T J: 9«{tT£fflfficcfo/c 

[0156] CHt, PCRfiKJSHKfefcSHfMf 
&Kf*$ * ^ <fc©IH©S±&a$©fctf>©M! 
&S*£0-C 9 6»5*^©^J*©SK*4«»ffl*fce 

[0157] **|BKte(,irffiffl-rSK»«tt5feffaW 

©v^d?ajs^s«ia*o. K»B©n*©waB*» 
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(Dmmzummmt mx n < -r 

fins****. Hi56c*jc»r, n«a5«aj»2 8 8© 

a«3»— »CCO. 0 3 0 >T>^(0. 7 6rrm)TA£ 

n«UBS3 6 8©S/»3B0. 0 09-i>^ (0. 
2 3mm) rA&„ »t^^»»ffiJ5Be^O'fe^«:*Sl*r 

[0158] raw©tm««t*n«:pcRHtcia^ 

tt-C*<t(W6ft^ #5*tt PCR©»^**ft*C 10 

rata*. &t?&6. DNA«^xtcts»o, ^orwj 
[0159] ttaoWfflfilUBSJBtei^WttiJSBeofcai) 20 

^ 0 Rjwe©K»«©«ffl«, jmwccr^r©«jt© 

*;u©#Kg2H£tf/c£#, * * v ^©jtaSSttW^n 
9^©±BB©K3©«S©XI6tt«:e8|-r& B m^\t, 

?*©*CCEiBLfc<!:#. i«S©KM«:£»S*i£ a & 

s!p6r*S. ElSfc. RJt©^-ffi©ita©KMW. $ 

fc, WS©»MCC^JftStiS. S©R«»SB 30 

[0160] JtJ*8HWSf»G*tt©'r<tifc^-tt©fc 
Kf4«i8«l4'> *^£©IH©*<ti/dil£«, & 

«aas©M«c«ia»«K:, 0- 1 0 <rc©3S±&»«a 

Tra&6&^r*5 9. Sfc. 9 6 ©»»«©&*»# 
^Stci^j-r A £ ^Ji£*> <fc $ * oi^ 

SWB( >3 ft 0 pJfiBfcSUB* + ^ :/££Hirr-< * r A 0 , 40 
fltCWt v^«a!lB^-^*^< 0, £©«£« 
#*©»*Cc*©ttafc**i*, Slt«^«^6©* 
s^©fWfc*l*lbU C 9 0rtWHB^ft©fl«3WiW> 

o&^<fc5«:-i-*. ■r^r©cn6©Ea : FWjfl*^too 

■f£#ffiOC*JW£* 9 6 ©«*©**&•>* JUS: fco 7 > 
tf-*©v^o*4*-:/l/- h©«Bfi*Hlti1* 

[0 16 1] &m*^^x>&wm*<offififoto& 

c;sa*fii©efta%««r-s«jitt. *»w*i8S-r 50 
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^x^^^->xf-A©ttffl«:j:i3ateS3nfe. c©->* 

r©*ioiK:*jW'5+#«ca*K**K» < »«:^*u 
X*W*H8©9 6 ^x;u©W *n*-f £ 
h*flSfflurfNtrs*#5r*sffi©sais 
©SSHi©a^ttteJ:^— !f©fl8*J3©/ca>«:. 9 6 
^*;U©v^q£>f h©7*-v? h"C9 

6Sr©K*4«*RJSTS. •^^-^©ttujrc:/ 

^ * * y * Att«fi©i*SK©Kgfc <fctf P C R 

*k**^ ^ju©raw:ii[ffirsji;i»afl[«sHtct>fc2>iitts 

[ 0 1 6 2 3 H2 1 A*jJ:O r 2 1 S%£«tili?3R& 
X* v ^ VX^A©^©*BB»©8iJ©j|JSffla*»rffi 

^TthTc 04 5&, IOf|t7'7^f 7^7>f^O^ 

4 2U$4*~7\s~Y*&l&?ttm:7r<t. 02 2 
W\ 02 1 A*jJ:^2 1 BCC«»WtCjRffiH"C7SStir 
*«M©tS7SCcSe9 h© 
7U-A3 4 2CD?ffl^t 0 H23B7U-A34 
2©Jg¥®0£^To 02 4&S02 2©2£2 4- 2 4' 
*i6BKo/c7U-A3 4 2©S®0T?A£c 02 5&i0 
22©<£2 5-25' )()^9(o/c7U-A3 42©SSE 
0~CA£o 02 6fct02 2©*§2 6-2 6' tohWLr>tc 
7U-A3 4 2©®M'C^o H2 7 6*H2 2©1»2 
7-2 7' *>&fl*o/c7U-Z,3 4 2©KffiBr*£. 
02 8{202 2©*§12 8- 2 8' ^6^/c7U-A3 

4 2(Diw AO , as^wccwwurTtctBtt-rs 'J 

TA-t-ifiy U— A3 4 2CC^ i; :/-rsffig*#JtBK: 

[01631H21A, 2 1 B*sJ:0'2 2-2 
^C#M*T^<!:, 7U-A342B*W^7^7i'^ 
h 3 7 23^6»JSR3ti. CCt»vOP^-f 
$-^-h©7*-79 h-C9irm©**«CPJW*iac» 
T9 6©?l!WI5J&3*VCC>£. 8o©tfA-HfcJ:D : l 
2©5»J1^1 23&s»SE-rS. tfD, W7«:*jWS?L3 7 
4&ttt6©?L©W^rA£o 7U-A3 4 2t©M 

©«cc. nae^m«. hi 5tc^-recw«3 

OiffS^fiO. 7mm/cW/h3l»©'T. ?L*©«)<bl»K^ 

3&«i?a-rs. cn«i2 1 A*j«fcc*2 1 Btcfcc>r, a 

SfW&7L©rtffllJ^0 3 7 8 i^©*tC|EiBS<i/t:Kt4« 
©fJM3 8 0i©^©^lS ; 5rtl^T'£)C<btCcfcor^^ 
i:<ii3ns„ 02 1 Afc<££>'2 1 B^©#^^3 
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8 2 t*. 3 7 6 ©RIS^SS#© WW£*P *3 , * 

[0 1 6 4] £HS4eraH 1 5, 2 1 Afc<fct>*2 1 

3 8 4r^£n/cW£WT£ 0 C©W««K*4S©niS 
»«#2 8 8©£JHB©l3 9tel£®;**lS. C©138 

4©iaft«+#cc;*#i>©r, *en«7u-A34 2* 

VrJi--Z 8 6 (02 1 A*5<fct>*2 1 BfcJctfEK 5 10 
0C*fc<fc<7j*3*TCC4£> «7 U-A3 4 2 *©!!§□© 

BfiefiBgCCEBU C5t,T*tt6«:7U-A3 4 2© 

7U~A3 4 2*©05l>S^£S**U*t>. 
#*5gKSSCC±T0/cl& BOH3 8 4*iyf-^^ 
-3 8 6*/ctt7U-A3 4 2tcaffi-r*J:^CC. U f* 
■Y*-3 8 6»^#33&sft3E3tl3!P07U-A3 4 2«: 

USSflSi, 9 6*r©KSS*^-f 20 
- h07*-7v FCCSWWS*5, 0 1 5&cM>T*f^ 

ro«3W*/jNOH»*F©B»Tcct-^TOiaa[K:*jCi 

fcJ:^it©S*l£*a«-r*. 

[0165] K*4«feJ:iy3»©J: 0 WK«C^«»H2 9 

[>*3o^ j»ssw&«»«©W8^©fflflffiia 

2 9 0c^?*s^«©*«:»AU ^urtt»e<o±»© 30 
rtffl!lS3 9 0i^->^y^S/-;P*JBfiS-rS. WPW 
OrtflHfi<0*«:JBfiSSti/c^fa3 9 2». F-AJ&+ + 

mztizz f y 

[0 1 6 6] 03 l««)*7*394tC^0g^Wl 
T£:/3 9 6t»t)6 3o©*t 9 ^WJffiH-CTR-r. 
C©*:/«#-©3l**Cj:»3* + ?:/©fll±f*£IS**r 
£©£{!SEiIf£o fflfiT, 0x^3 9 4WK»«©±SB« 
ffi3 9 8±CCffitU -ebr+^^^KSWOctiecS 40 
fcfc«AT3©*l»±"r£. &*+*:/tt*+-;:/<!:i* 

04 0 0*Stf. 132«1 2©Jg»S*lfc++ ?:/© 

F y » 7*#©3 + ^ :/©±M0£^ 

■r. 

[0 167] yf--f^-<D<fc»5BJIfflttSWOfc«>«: % 0 

3 3-3 7M1-So H3 3 ?*©»;?■ ^ 
^-©_h®Br&£o 03 4^:03 3©i&3 4-3 4' 

K»^rtto/cy?^*~©»jffiiHr**. 035*20 
3 3co«3 5-3 5' ec?s-3-casio/cyf , ^^-©«B 50 
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|t$)^o 03 6«H3 3©if&3 6 - 3 6' CCiS-oTflK 
ofcyf-^^-©KffiH"C*S. H3 7ttH3 3©«3 

7-3 7' «cfBor»o/cy^-r^-©»rffiia-c*s. 

[0 1 68] 833-^3 7*-«CC#JH-r-Si, yf*>f 
*-3 8 6 tegKM4 0 4«cJ;0flK9 ffi^ti/cm-©7K 
?(D77X^^?I4 0 2a>6flteS3ft-CC>£. ¥M 
4O2tt*©*CC»0E3tt, 4?L/§¥©2 4RK$HRI3 
flfc. 8 x 1 2 3*J©9 6?L**trS. Cft6©»«¥BD 
4 0 2©*«&}£3*ifc5fa* W&t*. 5;fct4 0 6fcJ; 

o'4 0 8tcj:oiKii$tiro^ 0 #?l **ifc©5fc© 

?L4 1 Ott«£LKrC&S, iiittgDfcWU C(D\MMB 
«H2 9CC*jW-5a:SD 1 £9*£<, ^OrSSD, 
J:^Ml>. c*UcJ:*K y^-r^-5JK»«3&S7U- 

A3 4 2©*«:ieii3ri/c». i^f4^©±^-r-<^ci 

JI3 8 4«**»STT:?L4 1 0£iIMT£ 

[0169] U-A3 4 2©4HC, 0 3 

4&<=fc^3 etc^???*?? VZrfA 1 4GCj;9G8^ 

&c; 7U-A*©xp ? F 4 1 6feJ:0*4 1 8£iIbT 

#s*is. 20©^** ^ u #*»y 

^^-©s^fpiccwa-r*. cti^©2o©^^ 

^<0$^ttH3 3(C4 1 4AW^4 14BiO 

[0 170]^2 2-2 8©7I/-A342^ <e©^ 

^$n/c'j7*>ft-3 8 6^()^, ©^flu Ftf* 
«, 02 1 AteJ:c;2 1 BCc^"TJ:^«:*ffi*»fiSL/, 
cn(JPCRffl(D/c^C^4^n^ 1 2©*tcieg 
■r-5Ci3&sr*-S. «Sf*. 7U-A3 4 2*Kt4^cz 

ace. mmte£VVy*'<i~-zmm&.mtcbxyis'~ 

A3 4 2*. ^-XtP*^fl6©^^^^9 ^JSE»©*CC 
#Af-5t£* s T*£. ^ -*«*«© 9 6^*;UDv 
^n*^*-:^- F©^!^**^^ v F^y > 
F (footprint) £WO, -eiti38-44 
{CTSSnr^S. H3 8tt'<-X4 2 0O±lHt*S 
B3 9»'<-><©J8ffiB*C*5. 04OJi03 8© 
S4 0-4 0' «c?&orBl^^-^©ffl!Mia-c*S. 

H4 1BH3 8©«4 1-4 1' CC?SoTH5(^/c^-X 
«Iit^^ 0 §42M38(Dg[42-42' fC» 
otKr>/c^^(DlrIit*5. i4 3«i3 8(Di 
4 3-4 3' K:?&^riRo/c^-^©»rM0r*^o 0 
44^03 8©^4 4 -4 4' K&or&o/t^-X© 

[0171] ^-X420t3:^^^^^^© :j f I 6^M 
4 2 2^#*. CC~cm\Ltc^<0%b-o8 X 1 2^J© 
WM3ntl^ fl 7U-A3 4 2^-X©cfitC{4 
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0> C ^ lt7 I/- A 3 4 2 ^^I4^D 7 ^CTO W 
K»S#SJ*3ft*©£RI— ©7 U-A3 4 2 
{c»"r-5RI«rWtt«««J*3n-C^S. ?L4 2 4B^ 

3 8, 4 4*5<fct>'4 3{C^3tin>5. ffl*©K*sMt 

hu-i i ;f->f^-i©K^t5>5<mj£$tir^^ 

JtPOfiMO, ^OT^tti&S. JR3£W&KS«4 2 4 10 

3&w-x©(*iccK^sns*ffittH4 4K:^$nrii 

[0 1 7 2] 7U-A, KI4«*jJ:a p yf' 

-Y^-3&^-x4 2 0©*cctS[a-rsi*. ^ft©r-fe 

> ^ y - «IE*WCC«38© 960x;KD7OD^-{^ 
-7*0- H©iE«>a:«jiBWia*©fc©<S:3tef3, 0T-€* 
ftJ«±©«iJI©fca&*c 9 6 ^ x Jb©X*WCC*8S©^ W 
5>a£>C£-7'0-b ©/<:«>©* jtbffit© ltt<t t"^ 

?t^>mBt>^y >^©v^f-A©*ccis«'r 

SCi*ir#S. 20 
[0173] SCH««£*ftKJi*jJ:CX*te-f ^#DN 

B3 1*5<£<>*3 2 7"©X h »; y ^©ffi©H 

JBBSfcfclv^ 8 x i 2?jr+t^*ft8t5Lft 

SCi*st*i. CtiW^*^», i3nc3 9 4ti 

StirteO, +$mco&*>j&»t?*9* c^ot+t^ 
«»»tt#WS c«t*Kf$n&^J: 5 cc o& < rtt 
cn6©Kf4S»^r©jaa«:fec^B5K« 
©R^H©*tc^CC^0^<r{i^6^C^ 30 

[ 0 1 7 4 ] f , ft?^7l/-A, yW^-fcJ: 
0^-X©7iz «©^6»a, 

J:c;yf'-Y^-©^'U - OTB( 

kbhot, ^2 i A*5<fco*2 i Btc7ft-rr-fe>^y- 

*f¥0, S«SS*4^nv^Hi©niBI5S©*«:i9)S<« 
J53JTCl>£. H2 1 CC^f £5Ct, 7U-A342B 
Fr«> F©±»affi±CcfflaT-6 11 W£ OOHftS 
«K*JL>T, 5fa3 6 6tt^F^>F©**7 8©* 40 

[0175] *fc, *nJ»3*xte*^-WKf4©±cc*r^ 

rTCfr. 7O-A3 4 2©±»^0 34B£lSftl31* 
6 0 HI 9CC*iWSlniaS3tifc5E«l 43&s+ + ^^»«[ 
O/tfft. SfMartr, v^tMWbO. * OTB 19 
Kfctt&U? K^^'J^-3 1 2*>6©TlfiJi*©E*T 
KBttT*. -/ 73 1 8£HJi£0-C H2 OK 

*stt£>f >r * *Xv-*3 3 2te<fcO f 3 3 4 £^Ifc3 
-tf, cn»-T^r©K««*KI4^a 4>fc so 
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< £ t*/jN©R»* f *? <* cfflnafc <*ftfcje« i 4 ©«© 

?f*jJ:a f 7U-A342 ©±W^») 3 4 6 ttX&tcH 

03, ccr, H(*S«5S±K:«t;. 8W3ti/cS|^© 
**c*o, -€-orfflR©iE«i3&*-f fvypzmi&rz 

[0 17 6] PCR7'D h3;l/©»t>»3tc*Jt*-C, flllfNl 

aj»3n/c*^-3 i 6«a*>6«m-r^or7 

U-A3 4 2feJ:^K»«*KtB-r*. 7b- 

a, «H«*$J:a f +* v^ffiofflo, ^ur^- 

h o-©**>6 Wcffifci> <fc 5 frc{SU3T& 0 
^-^©c^CC^O/cy 7 (H3 8 — 44CC^$ftTl> 
B, ^3 3^C^*r y 7 u -r^*-^^4 1 4Afc e fcO f 
4 1 4BiS»l!0r y^-f^-«r3fffifi[KCC^^y^0 

[0 1 7 7 ] Wfcjfc&J:^ 7U-A3 4 2MU i#g 

-atcK*©e*«fflo, *orc*i6©«*ffi*K:fc 

9&<b£, Kf4^ay^±«cy^Y^*-*ffiflao&^ 

£©7 0-A3 4 2*IMW£C£**r#£. 
-c, a— «ftt rK»«©^y^j iit^^^ 
O. *or*©*M^iMR©«*-fe* h-r*. ^ 
r\ w*#«r2t*o, *uti^©+t^&«c 

wi^cAft. »n»sti/c^-*Ho. -tOTfin&s 

PCRU--f i>;n£lMfrt?£S. if^y> 
y^wlSOfcit. */<-3 1 6 41**0, *OrK» 

[0 178] 84 7*$J:iyB4 8*#It5i l H 1 CC 
^tCPUT'P-^ 1 0«cJ:»5*Sti-6WJiai^f'A 
©»*Ol»llftJ»ll©^Py^«H^7n3ti5. H4 7 

fc, ^©7'U h3^*ffi8&4JL-1f©A*f r -^*5 

K*fft*0. th»OfcK<8HW*a-tf3ftSffiBbfcPCR 
VP h3;uccJ:55£d?>6tifc0fa©»ttil:t«O, 
7^>©mJE4^^^-0. ^Ut7^;UAb-^^ 

>*jj:cf^>^?&*p#*WJaor, n-ir^S8&/cPc 

[0 17 917-f^p^afe-^ (««CPUiC^) 
4 5 0B 4 TKfattO*0-CV-X=i-K©JB-Cft»C 
«:iat834ir^S»Bffli7 r n^AJ&j|R-r&. »*Oi* 
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mmrnm^c^r, cpu4 5o«roKi cmos 

8 0 8 5 CPUttT FU^X4 5 2£*t 

Mb, £*Ut£9^4 7&t>*®4 8&C*5tt£fti!©[n]&g^ 
i»©W7Fl/X$n^ 0 CPU&, g/c, r 
-^^U4 5 2£}f*IU CftKJ:0f r -£&l34 7;& 

[0180] m%c<Dmmy~uy?2**>&vfoz>i<<xy- 

^x^A#a^/;*7U>#~4 6 0&, ©Jffliy^h^ 
x7©l&W:fet,>TTKiatScT&, PCRCOSItffcJcO' 

J:tf «ffl©««*:C P U 4 5 0 K®3&?h. 
[0181)7 FUXf3-^-46 2«r FU^U 
4 5 2j&>6©7 FUX^iO^Ltfn-FU * 
* :/SBK^* 4 6 4 ±©$^fc * >v :/3IK 5 -Y > 
£r§tt{b-f£o a-imfM X7'U^4 6 8±©CPU 20 

TPCR:/P h=ut/*A*i£. ^-1f iC PU4 5 0 i 
©H©2 fW»v:7 h^*7©K!B0A- 

-So hV>^7x-X[nlS§4 7 0»:x-1f©* 

-#-F*\ f r -*'<*4 5 4«:a , tCPUfCj;»3R£ 

[0182] ^a^^ApJ«B&BIH^-f^-47 2*5 <fc 
0*4 7 4©&*te#^>£-£ifA, cn6©#^>£ 

-«cpu4 5 otcj:»3M-»3tifc#$> tznnzti so 
H*«if»*rs. iMf5ii*»j»i5!e4 7 e«, snoii^fi 

3RSCPU4 5 0CC2 0 0 5 »;»»CCSS^r, M9V7 ' 

h^^rcD^^^r^TriBls-r^p inzzz* 

CPU45 OtCggfTStf*. CO^X^ttfiftHs^- 

ftte:^©PCR:/p h =jjucc*j^-6«F*©/c«&K:||ff 3 
[0 183] UART47 8B, RAM 4 8 0CCfBt&3 40 

fttc7~$%zft)y%t ( c&t)X$z><i:5t<c r r s 2 3 

2 J >T>^7x-^IhIE§4 8 OK-tf-t^-r&o WfflJV 
7 FfxTttSPCR^XOl/a- F**H*U Ctitt 
IKHtf^n/cPCRyp h n;^JL-lf^tf PC 

ruiftsns. 3^>tc, ^PCR7*ah^KDFl«: 
SIOSSO^HIfcJi^iaK^ffia&S^-lf^An/c^-- 
*#ia«3*i&. T^T©t©r-£:fc£^ftoT--£ 
tt. CPU4 5 0Cc<fc9ra«K:J:<H**v fltUA so 
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RT4 7 8£grRS 2 3 2*— blcmSZtltczfV > 
£Ktftt3ft& 0 RS2 3 2-f>*7*-Xtt 1 */c, 

[0 184] jaia-r>4f7*-x^y^ (««p ici 

4 8 2W, 4A*/ffi#U^**©^P^ARj 
rcC-fe';hat®< 0 A7-7 yyOcfc^T, CPU 
45 0tt7 F 1^X^3-^-4 6 2^J;C>'^^7*3ltR^' 
X4 6 4£i!iTP I C4 8 2£jl^T£. &l»T\ CP 
UttP I C^©?*-*?- F^f-^^4 5 44gt 

■r^**»CCBBLr. PIC482^7'P^75>n 

5l*ttC»t:, CPU4 5 0i^L/^^^ffll 
t, 7'P>/7AoJtt/j:7U^ilf 77*(PAL) 4 8 

4 C PU&Cfc 0 <£© Wtg^n/c^- * 7 - F * 

[0 18 5] PAL4 8 4&, «»©A*M-^:foJ:C«« 

»©ffi*M#*w**tfc«*Brca*. palbhbk: 
tthti, *or*Kj8Km*©»a««©a&s5*j*/c 

t*'** HUS^T*. CPU450, PIC482. P 
A L 4 8 4*sJ:CTFCCteCi'r5EK-r4CK03&J©ffl©|51 
^{HjL/T PAL 4 8 4^6©M^©W^fl-^©^ 

&*tfc«*«£-r*. cti6©a«csttt8*$J:a f na'r 

5ffi*ft#W, OTKfei£T££^C^4 7&£>*04 8 
(cStil/f FP-^^©fatfc*WfflI , i'S<>©r*S. 
[0 186] 12t:7F07ta^fr^^JV(A/ 
D) a>^-$48 6», 7^>4 8 8fcJ;a f 4 9 0± 
©r^n^WEfcf*-*'*;^ 5 4±©f s <* i/*;Ka-^ 
CCSft-r-S. Cti6«CPU{Cj:>3A/D3>^-^© 

* :/«lRA#te«*& O/c^X 4 6 4±tc * v 

■5C£CC<fc-?TRStt*. 7>f>48 8WO f 490i 
©r^uyfl-sf^ 2^©vjL^:7*u^4 9 2fc<fcO 

4 9 4©ffi#7^ VTAS. v;l/^^U^1f 49 2»4 
o©A##-F*«U S^B2o©i§7-f>*Wt 

50 Cti6©si<- F©*^W^^f-ACCteC^-64o©a 
KH2>*-©1 oceans tirt>5. gil©#-Hi§* 
»^P9^©aK-b>1f-eciiiB3<i-ct>S. »2*sJ: 

o«3©#-f». -en^n, ^aiKteJz^aH©^^ 
fc>*-cc*l§3*rcfc*K *lt»4#- f«m»3 
tifc*^-©fiK-fe>*-«:ate3tiri^. cn*>© 
?ae-fe >if -©g. i o©/cft©jfc3swfcisij»ttB 4 9 ^ 

^3tiri>^ 0 2. 0 0 0^-A©fi!S84 9 6tt, ^ 
-F4 9 7(C*Jl»r. ^S»^-{> (H^-r) 
rH4 7S^H4 8«:*jWSPiSE3ti3ft+ 1 SsJOUhm 
*«*&4 9 8*3Wi-5. C©+ 1 5DCfi#©»;^- 
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fiTCiMKOHK-CftS,, #<f*-F*8K0*«3E<£T 

9 2KA#i*tl6o #^*fe>^-tiv;l,^^U^^2 

[0 1 8 7 3 v;l/^7*U^U-4 9 4tt, */c, ATjtf- 

-H»«iE«BE»*S5 0e«caMSS"tiroS. CO)? 

d/*:/u^©A#«fctt#U 

%XfoZ> 0 ?tzt>%. WE«5 0 6fcJ:9#M«E©W 

C(0«EE«B$IHI«K:CPU4 5 OtCcfcDR*ti, 

ti/cu^;u^6 hU-eur^A^n-feXO^tcia 

or*ft6©Hj#4HfBu tasbrfflSMffi^o-fex 
tctofcorlSSKijEWttWtBSiltfiF-rsc <b£C PU 4 
5 o«*n&. 

[0 1 8 8 ] ^;U*:/U£tM 9 4^©ffi©A#tt* 7 
>f>5 1 0*SrRMS*fDC3>^-^@B5 1 2^ 

«IjSS*ifcA*5 1 4£WU ^OrACm^iA^S 

C«E«:A*5 1 4«c*Jt»r*WiS. RM S^f D C n 
>^-drElB5 1 2ttAC«E*8E«U -£0T^*l£ 30 
¥$fLT, 7>f>5 1 8±©ACA7JWECC*H/T, * 

ft. Jtwt4Dc«E*7>f>5 i o±cc»a-r*o 

[0189] 4o©3fe^W«:aegnft:h^-fTy ^ F 
7^<-5 3 0, 5 3 2, 5 3 44aJ:CK5 3 8« t PA 
LHS4 8 4^6$ffl^X 5 3 8 fcgTfWfflHI-Si**** 
££ 0 h7^7^K7-f^5 30, 5 3 2fcJ;0*5 
3 4©£*W\ 3 0©7-f;lAt-5ry->01^0 
«7J*»ja-rS. C;h6©fc-*V'~>tt:7civ*2 5 
4, 2 6 0/2 6 2fecfcO*2 5 6/2 5 8 (H13CCfe 
l^rfltffll/fcOiH— ©^K^) tcAOaStl-S. F 40 
£ F^-Y^-5 3 6«. ^^544^^0 

astiSflnJKksn/c*^ — *©«**aaw#9 hr^ h 

*4 ?*5 4e*gT«fflrj"£. ^-t^Afc-*©*;- 
jf7->tt^?^W? FT^F>W**548CC 
«fc»?«H3*i*. Jftft*^ FT ^ FX-(-;*©SW«* 
^Sffi^HHOBtt^Stirir^ F^-YT ? * F5^ 

C©£5fc*«#fSCofciS£. ^^hT^h 
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2J/di5 5 4±©F^T? 
[019017 <A>Afc-*©£fcfc--#:A->tt3 6 

-^v r ->^, ^n-en, 18077 hfcj;a'i709 

v V<D$mx$>*>* Y^ATv 9 F5 T^rhP 
MAC 1 5A1 0 1 57>^h7^7'^J "C 
*t-»y->tt2r?©S»Wl|«»3*lfcKli«: 

\% \ 5 O^FCDRMS «fc0fi(r»7-f >^E5 1 8tCO 

(coc^r, 2o©^ttitjijcc«jB3nr(i»s. cne 

[019117 * JUAb~*Vf~>©/c#>©AC«#« 

«)OACttfttt7-f>5 6 0?&gS. ^PjSM*BU«5 
6 6tt 7>f>51 8 ±<DACmt}<D&Va&mc&\,> 

xu>s 6 8±fc^\>i/X*SMrt-£c<Lfcj:oT. ^ 

S»r^P^^7^>FtC»OT#M3ti-5 r^^a^ 
JU LM 3 1 1NJ t*l *Ut25iKV©bXf'J 
-tfaXStftttiStt h7>^5 1 6*^6* 
©A****), f lth7>X5 1 6 6*0-2 4 0 sfOU 
F©AC©ACA#ft*CO(,>T0-5. 5 2sJOl>F© 

[0 192] S*h7>^5 7 0BAC«M#>^4 

nemo, *lt#>:/4 

8»Pi8S4 0«. */c. ^©AC«3*F7^570 

*^^-vtyf^ ^7^5 5 o ©ffi©au7>*jsrs^ 

<h£ 0 F^>X5 5 0E*, 3^(DigIil$n/cm^ 
«ft57 2, 4 9 8*$J:0P5 7 4*s«fcCflo©*aBS« 

[0193] fflK«»JS*r 5iE»«ca«<Difc«>CC, «E 
0 6 » l *^J©#»{c«Jg«cWi»7 * ;ua 
©fiffii&K© F'J7h20Koh m©&in8 (147^ 
O r H4 8CCW7nSttlO iflEffl-TS. Ctlh<Dffl-<Dm 
fiF«;7 F«!S«rttfflOr, T^ayitiB«5 7 8©^ 
-f>*-fe?FU * Ut7 7"a^iiifi85 7 8ttf 

E«rWI-T 5. Cti6©fitSS«to-r^tC 5 ppm /°C F 

[0194] ■?^X<DM&'t>y--kZ, -£ft*>£ 

3c3e*»ff3n/ctt©iaa[tBte©?s©*cc4 o-ccc*jc> 

TBEgU *L,TvA^7u^tf4 9 2^©A7JK4<Jt» 
rH R© * 7 ? >? 7s MB & «iJ£ -r S C t «fc o X WE 3 
n-2> 0 act»-C. fiK-fe>-0*-*9 5*C©^S©fS©4i«: 

ifiiau. ^Lr^n6©ffl*«E*iic^— *fc*jc*r 

«9fi-r-5. «EWBfe£84 9 4©fcB#«Bi, 
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gtco^r, fflfifc>*~©ffl*©*i«jEW£IS£8 
©ffB©A/D 3 ZfrhCD? h is 4r ;m*©SI^8B 

©SiM^>if-©/ca>K:»iES»*«iE-r-5c <fc#r 
[0195] &t>t\ K*4:/a y ^©aa[-fe>if--*-e 

to. o z'Cfo-emfe?*>* #ci>r* ^a^(oigic 

4 6 4©ffi*«KS:/P **©*©J«*rK:;te 

-©/c&©A/DW#CCO(,>T, *tt«±©BSE:7y£ 
df-*H-»-rsc«fc^r*S. *©J:5K:#S£0fciaK 20 
©fSlBi^^y-'^^T ->7'RAM4 5 8©<t>&CfB 

©/cfeftcRSSti-Si, ^Xf-Attl!ffi©^iCffft-r* 
[0 196] CPU450 *«K»^P v 

yc*#rttT*. «PS^»tU85 6 6 
IJBi^a5 6 8©Hi«C2ooU**W"r-5. £*i6© 

ttj^oioji, *fawE#jH4«wsAce#©«#y 
ifrs. fficDfeow-fe'pftiawEu^^siw-sAcii 

*JH£3&&*. *tttt2 00 5 y#©KW©JHffl£ffi 40 
«b5^X5 6 8±©^;l^©h l/^>t*S. *H6C*j 
tt££5&6 0lM^;U/#©ACK^r, 2 0 0 5 

[0197] »SSWftV^f-AWBIWH5 OK/tVT. 0 
5 0$©& r^yi7j -7-^3: 1 r><DJ\-7V4 9)1$: 

mt. &2 oo 5 ')^<ommm<om. cpu45oij 
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awe, ^wj:mm^tc^&<Dmt}^nox^^> 0 » 

&fc-* 2 0 0 5 U#©K*«BRa©IHK:± 

*-SM-7^^^^cca»3tiS. ctx6©ftH£§lifc 
^S^ft©B^»!H©»to0ii[8tK:, CPU45 0ti^ 
D^^ApJS6ttHIW^-fv (PIT) 4 7 2 4 3 ©4£>f 
*7©-&*£T §^-/vtc H 

im^©»£sst r*iift©j \>*ms&z>7- 

mmrns 9 2ccB8HfflW5 9 o©imcc*-f vcc*tL-c» 
jMis. 9 4 B ccD^ttaSsromii^^>^, R$Rfl 

5 9 2 t 5 9 4 ^©IfflOKScDiaiPH^^-r SIBIPBtCO 
£<, 0/c**oT\ 7 ;UAt~£te^©JHflfl©t2£A,<J; 

*>T&££^-T£o C©»^Ctet>T k CPU45 
Ott. 9 0 fc-*CCM»T* 

P I T4 7 2*©#£>*--©*K:3**<. C©#< 

^U5 9 2©#^©»^-r>±© r^* -y h J 
s#*a*s-t*s. c© rv+ y b*7] t*iPAL 

4 8 4&C, ^©V^^cfHa-f 5^'X5 3 8*©ft-^ 
7 >©«f3£© 1 o±CC rs/tv Ft7j e-^*»*3 

h^7*£ K^'<~5 3 0tt;*©-iz 
P3£M, WfH5 9 2CCfcl»T^i- v h*7-T 

-5. P I T»7-f>5 9 4±0#yf"-{ W--f 
;l/X©^JU*© h U*->^PAL 4 8 4^6*WiS. 
Cti 6©^U* tiP A L 4 8 4 &C<i; £ 2 -5 5 6 

8±t-fe'n£^MI/X©, PAL 4 8 4tC<fc^-T-<T© 

^-©^>f>, -r&to%, ^-f>5 9 4±©-r^r©Hf 

*£. **7Y;UAt-^\/->«:|iBil-rSP I T4 7 
2^©^^v{3: v -e©^P^itt7>f>594i© 

^;i/©^t>0Cc*>tr^r, c©^^v(iotclij3i 
fLt^X5 9 2 ±©*©U*(s^ttt8*a{b-r 
SJ:9«cSH*S. C©*7*5 6*>^©tt)B©K»Bia 

5 0CC5 9 6t?7R3tirC»S. C««PAL48 4 
CC^A^tl, Ctl«Cj:0PAL484W^X5 3 8±© 
3^felH*fi^©CaB*SEft3er, »3-tfP3aS-Ch 
^^T-y £ 3 OZtyiCAj y*?&. ft 
£ lA>H»SS«6CfcW£ <fc ^ cc-fe'ox^-c h7>f7^ 

-f;UAt-df©»») *ffl0rtttiSiSi^a©*7© 

txti ^ *J * m&$k<D <4>$-y *uyz£tc «ffe© y A 
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*fc. JW©«t^£Or»<#, C©8ffi 

^Cct o z> y -y x<D?cmmt. Kftoci 

[0198] P I T4 72fcJ;0'4 7 4©fl&©*-Y"7 

^7*--X4 8 2*il0tie«CPU4 5 0CCJ:f3«ia 10 
i*n£ 0 *B^JHWI©Bltc*S63ti/c»nj»/»»«t;o 

CPU45 0»S2H >*7*-x«J«lRB (P I C) 

u^**©*cc»fcftTa;fc5-Y>6 o o*i«<«Ui-r 

& e £©fflA5^>rai»©#S£v;U^<>f:/U-$ 

6 o 2*5cto*6 o 4£ h cnccj:os^;u^^< 
-Y:/u-*a\ -en^n, ^-r>6 o 6fe<fco*6 o 8± 
©#— ©^;u*£tt*f-i-*. c4i6©/w*©s*w\ 
fe* l r>^r*$J:W2«i oo sy#©^;uxw 20 
im©Trtf-*ws*wr£. cneo^ju^oaw 
[t % 5>7^mtii&mtc*>ic?zc twites 

6±©^';ux» k F^-Y'<-6 lOtc, vu/-/ FftIS 
^loOVU/Y Kn^jU© 1 o©«jCciii|6S*ifc5 
-Y>6 1 2*S»31*S. 1 4©te#©*85Ktt 

m^&*&5 7 6j&»6©+2 4siOU KDDCti^ 
ru>-;Uj 6 1 6K:JI*S3*Vtl»S. 9>^>37 F60 
2 W lo©#ft©»ft©/ca&©^>:/teav u-/ -Y Ff¥ 30 
tt#*fflfflJU *Ot9>^ayF6 0 4»Jg«t*Iai(& 

[0 1 9 9 ] ISjfcHc, 7Y>6 0 0±©RCOOLIt 

©f§tt{b«F7-f^-6 1 8*?stt{fc-ra. C©F^>f 

^-»«?SfcWIBSta6 2 0*aor^^>6 1 2 

C©«8BWIBfiffi©ffi«, 7Y>6 2 2«1 
T»ft3«fe&*vuy -Y F#6 1 4*H/P-&r«f#-r-5 

fc^f*. 7-f>6 0 6i(D10 0^J&WjM3!)Sjl: 
Met** ^Wft©fce&ccfifji86 2 OteWF^Y 
^-6 1 8*ii5S!»SNais©*«:giLr. 7>f>612 

[0200] VU/^f F#6 1 4SS 1/2 ^>7*?££P 

©*K:feCiTKf4^Dy47*a-S7>^?& 

a^a«©«ti*Wffli-r-s. ft©v u>-r FfHB>#6 2 
4«, *riaj-rs*iRi-cs«H^n^^*asjfta«!©«ti 50 
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«W^ 0 C©#W\ K7Y^6 2 6^0'6 2 
8, 9>^>37 h6 04fej:O7>f>6 0 8(c<i;^ V 
U^-Y FfMfc#6 1 4 <fcIEMCtH-©;£ffirK«ii*ft 
§0 

[0 20 1 ] 7 >^*P©!M?tt«BHKBHfifc 1 01? 

mztx&o ^a^MeJ)llfltfn^:7>7•^ 

*P3^fett^iM|-ctt3Q:c»Wli©^ci * ^iaKiJttWa 
citefcor, Wv7h^x7t?)PID^^^^ 
SftfciS, 7Y>6 0 0±©RCOOLiW^iStt 
IbSft^o Ctltt. CPU45 0CC<fc9, PIC482 
*7FU^U flt7Y>6 0 0(tC$M&£titcP I C 
4 8 2 *© * # Ef"©»S& t 7 F ©ttJSfciiMET £ 

7 s - £ £^ntt§£ jaoc i ct r %k $ n& . 

[0 2 0 2 ] P IT4 7 4tt, */c. 20©fte©£^v 
^fb, Cti6«2 0Hz©SI0i&**5J:U r lJn«RLEDlni 

*/c, b-^-O^a * F 6 3 0*50:0^-^-6 3 

[0 2 0 3] :/O^AWSBft«9&#fflS«B4 7 6 
Z&mLX. U^H -r^ F ; U^;U2 - 2 0 Hz; U 
^;U3 -F^>*s*F- U-fw ; U^;l/4 - Uy-^ 

* i^-* ; u^;u5 f * ; u^ove 

-J A >b-£ • ; ,*s0:£>\ u-<;U7-AC 

0^7ApJU6&S!lf5ji*««BlSa4 8 2tt. vjUT-^U 
^49 2*5<£t>*4 9 4«r«iat"-5/c«?)©4o©ffi* 
(B^iM*) ^T^ 0 C^e©fi-^ TMUX1 E 
NJ te«fcOf TMUX2 ENJ v;l^:7*U^4 9 
2*5 0:0* 4 9 4©-**/cB5R**ffifflpI«i'rS*«, 
FMUV0*50:£>*MUV 1 »W1S5 7 8^©A£l 

«:<!f©5 i i'>*;u«:atR-rs^*«ia'rs. tn*>©m 

#£ffi£© 1 oC^HKcatR-C* S «fc ^ tC^S^ til)o 
[0 20 4] rRLTR I G* J CPU^7 
7f««^PAL4 8 4^©i^ TT I ME OUT 
EN*j ©?Sttffc«:igrt-4?*ft«Bfb'rSt-^©^ 
■Y AT 1 ) F7>^3 7 F6 32^'Jt7 FT£o "Tft:*? 

^vt/a ^ F6 3 2«. -r^r©t-^v^->*«8 
ififb-rse-^ r t i m e out en*j ^-en^rstt 
{bT5tuw:, &F»;W^ ^n^om)jyr£^L/cH 

cnisp i C4 8 2*r Fu^iz-ei/r^-^** 

^^>6 3 4±©<i-^*ffi 
tt{t0r9>*>3^ h 6 3 2* F y^-TS. CPU45 

0 3&s^6s!p©a*"C r^7-r>j i^ircM-f 

>*JSfLttC»»^. ^ F 6 3 2 

tt-r^r©b-4rv^->%«isffi{t-rs. 

[0205] PIC482&. $/c, M<»StlA:*^- 
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fcJrtfRtt^n v *©b-*£&te{fcr£fcs!>©aW7 
TCOVHTR EN*J TBLKHTREN 

*j (H^r) srw-r&o cft6©ft#©w#«ffi< 

ffittffcU *LT**ie>tt'**6 3 6£!g£PAL4 8 

4- ffl^$^^ 0 PIC4 8 2&, Sfc* m-^TBEE 
Pj feJ:Cje TBEEPCLR*J ^U6 4 0±(C|li* 
0-Ctr-^-7>2'3 y h 6 3 0£$fflT£o 

[0 2 0 6 ] PIC482ii, *fc v <S# TMEMI J 
*ffi*U C<Dd^tiEPROM4 5 6© 
flJ^T HU^Kli^ff 'J-RAM4 5 8©ffiC>T F 10 

2^©ffeOfi-^ rp AGE S E L 0 J fc<=fct>' r p AGE 
SEL1J (ERve-T) ttttttSftT. EPROM4 

5 6*©4^©1 6K^-5<?©IH£ii*W"£. 

[0 2 0 7 ] 4 -3©fitt-fe 10mV/' K©iz 
>^-mBE/fiRtS#tt*fco^*>a^;U LM 13 

5- fe'>7"-#>C FS^-fe^-rife*. -fe*>^-y 

F«2 0 K©*gfnS4 9 6 ZMbXmmZ tltcM 

0°O~l 0 0'COjSSIf¥«SH«Cto)fcot:Ka5 6 0 iiA- 20 

6 i swAOffltsikts. ^>^-*naf*<oinfli!i 

W\ |5]— iaffitcfc/cot 1 . 6 8nW-2. 1 OrriWO^t? 

[0 2 0 8 ] v;U^^U^+f"4 9 2 *5 4 9 4 {J D G 
409rtP^-fy?t*S, 704 8 8*5^4 
9 0±©«B*. V out = 3*V 1n -7. 5©3£KjHg& 
£4>oAD6 2 5KNttSWISCCj:«3«fi3ti*. 0 
°C-10 0'Ctt/c- 5 T2. 7 3-3. 73©^'>t- 
SK-fe^-©^-?, WIS 5 7 8©(H*ttO. 60 
40UF-3. 6 9^ht?^f3. CWiA/DA*ISl 30 

[0209] i«a^»w&^^'f-A©jB»(cs*-r*ss 

ft*EE#JBBl «£«EE»£S5 0 6«rffiffi 

U aK^^lf-OU^toJ:^^ >5 1 0± 

C0AC7^>^E^^^^--r-5>fcd?)W:^ffl$n^cDi 
[5]— coxui7 h p^*©** ^>£iI£-e©ad;^£iS 

[0210] »IEWE*£«5 0 6 tt^ > 6 5 0 <fc 40 

W3. 7 5dOl>hr*9> *L,"Cf&#«3. 12 5W 

hr&£ 0 c*i6©«Ett. fitssmob. os%cd^ 

»teJ:^fi!aSM©5ppni /°C©&g F y 7 FSrfco. 
Uh y > ^©fite F y 7 F©tt#3*ifc*l>7 *Jl/A 

icccfc^rff^n^. «mmBE»*»«. *fc. a/d 

n > - * #JH WEfc r - 5 sJOU h to J: cm»t « 
8* 7 -fey FCCOOT-7. 5dOH-*»£-f£ 0 Ctl 
6©2o©mEtt^> <EfiH*r) K£0A/D48 50 
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efcJrtfWISS 7 8Cc£*.6*i£. cn6©;fi©1IE 
tt, fs]— * ;bA©#flHWE©* ? h^-^fej:^ 
OP 2 7GZ^7>7' (H^-T) *fl6fflOT«*3 
ft*. 5 7 8 0/c«)0^-Y>R5Ea!SSW. 

*fc> i&ffi F y ^ Ko»c>7 ■/ ^©tt^stifc^sss 

[0211] mWv r-A^ *7\ Hlxl/i; hP-^ 

»^ *^fe<tcxtW»««©(ftiStt^oIffir&s J: ^ 
Rif-StiS. M>M31©!lf^&, 58R£©A*©K^ 

(ceaasnft:. <*6tc *ttra*&©*K©iH©B&4© 

bT£±&iBt*SS©*K:#5 >©»«£***•*& 

[0212] ^f-As&iJSWKlfpliorti-SCi^SaE 
tZtclbttC^ H5 4-^H5 7tc^0/c^7-Ty^aa 

iatt*ttflai/riH«i/, &i>r»©^©fc«>fc8Btt« 
BKSBtt*sc<fc**css;fr&r*s. 7 7 «. a 
s\ ^ffl©aff*«j*"rs*», **(r»«#-**^^y 

>y«fcab©i8H*©ffl;fc6J&S. fflMtft^py^A« 
7 r -OU£-*£&c y > * 0 S*ffi*S5fiS-T S C i tc 

1f-^:^^^;U^CD4 0 C^> + ^^-->3>^, ffe 

: mm<oms\ h©f#fi, *tx^©* 

, B#Pt3©M^ */cW«S[©i»ftn*fctt« 

iec-r^fts-cts^^cc-rs, pcRif>f^ 

fc«jH14*s*5*ffi©IE»©/c«>tc. ^S«0. 1-CCC 

3tx-5o 7>©H©1 *yfc»2fii±©«BEjS 

K3S©8S*n*J J: 0«©BS( 0 
ajU©/cd!>©, tt[ii^Air/cPAUSE^^P^^i> 

[0213] *iWD^fA«, §^>©/cfe©5 0 
0©fB»Hffi«Bttr5tt**WrS. C©#^CC<t 

&im ^jucc*5C>rffl^©xf-^^*««o. ^-u 

r^JMiJtt{cHT*»8!I©ttSS*fctt»S-5^:> viz- 
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©7*-*, J&k<D'*7Jt-'5t* to&VffflLZtltcVv 4 

[0214] s3Btt*sif- j eif--r^ , ;>y*«E-r& 

tf#j$H2d/y>h©|ffl(cat^3ttS. t^L/cffiJ; 

^Msnsci^-cts. ^©^fc^txftSK^-c© 

WSt,> ( 1 ^5#) WK©£tticoi>r«>-3< D Uc7 
2 fci;O'3^S(0P C Rif>f ^;u«coC4-r BJK'C^a ^ 20 

SCDi/XfAOttS*^* ? d'l'SC i*it#5. ft if 
«C6>, V7F^r(iPass/Fai 1<DU^-F^ 
^AS^fc-C**. 5 etc, i/Xf-AHtfO^P^A 

- W$\ 

- «iE 30 

- mx 

- V*7*A*«ffirS9o©«jfc{t*** 

- a-1f©^ 

[0216] ^©aor* 

1. ¥*K*4^n^^iaK* + /-0. it«c«ii,& 40 
6 C«cK*4:7p v ^ *©$ * ;u©fig©<£ 5 fciftK©^* 

2. 7-f>«I©aft*5J:0 p xU^ho^9^iaiSKi; 
[0 2 17] 3. ^^f-^©Jfi»3&s»^"Cir>S*»<!:53!P 

5. *^U-£-©^~;x *©tSfftt**'Nt LTit 
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[0218] 6. 1 7 *"C©PCR:7q h^WJ>^ 

Lr^ne>£ 1 m-fimt 0 near ate*. 

7. 1 5 0«OPCR^D h3;HsJ:Wfffi«3.- !f 
©4>*7*~;*©*fciBtt**f82;. 

8. ^-^>X£*^©— a5^iU-Cfu©^>©5 0 0 

[0219] 9 . «X©aK©»Ste<fcl^WJffll©A:«>CC 

*JWa*«5 (*©B#IHEtt) SraisrsfiS*. 

10. «fcK«^6l3fl^fc£*, ->^^AttKf4^o 

[0 2 2 0 ] 1 1. affi^y-fJKDrtg, r5>H*IHJ 
A^-^fcJitfgBttSftfcPCR^n h 

©fcRSiti**. 

[0 2 2 1] XOM«§fXFt5 : :/n^Ap«fift 
f-y-RAM1ftS£M\ EPROMSI, ^py^ApJ 

jS:/^©**!!. 

[0222] \mi<oy-vx*>v-®mz. 
tfr-sci^rt^^ wK*i»&-r*£*©7*xh 

[0 22 3 ] &©««*f*h-rS : ^u^^ApJ^ 
^';-RAM8flt£th EPROMil. T'n^^ApJ 
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y#<D9VT* tll8&2 tltci? to 

8PI1B. ^ffet-^tei^WWiaiB, ^P^OdJ 

[0 2 2 4] a-1fC7)^©T^ t ffiJBLTSiE&ft 

So U^-KW. USB* HflL -fr-f^KD 
So 

[022 5 1 aW»K*flefflOr, RS~232#-h 
ffiJn&^i^rSfcfeOtKE^riaS-r-S,, ttXi"J 20 

s c ;x©'<^-*£isffi-r* : >&as 

St Hfi^?^t-f, »»*#>^*Jj:C«i«Kt* 
EfcJtfjgiftft ( 1 0 OV/5 0Hz, 1 0 0/6 0HZ, 
1 2 0/6 0HZ, 2 2 0/5 0Hz£/cti2 3 0/5 OH 

z) ofc*o«*«a&*»iB«'r*' : e^*--^-c*s. 

«Ofi!S*tW*rS. ^7-T?mi, ? ^fA« 30 
iiiR b fc tf£ rf v 9 ifi mWL 5 A > <0 HEfc «fc tfJS ifift i 

[0 2 2 6 ] b-*<D«fiitt, t£*Si*ftSb-£m#C7) 

(2oOit-jf t 2o©v~*-jUFb-#*$ 
£0*20©^*) b-50 ©HIB©fiSi*A*-rS. 
77^Jt-^^2 2 0-2 3 0VAC^U-^3> 
(C^l>TB3Wc*$<fcEH 0 0-1 2 0 

3>ccoiirM?JccE3B'i"'5. *o 40 

(7) 10 0-12 0VACOCOC^:R. fl = (R» * 
R* ) /Ri +R, 

(8) 2 2 0-2 3 0 VAC&COl>T : R. fl = R 1 + R 

2 

[0 22 7 ] A/D@B©«iEH:, aS3&SiEWCca!ffir 
£S<fc5te^S/c&fc>#gT&So C^2oOt-XF 

(CPU^- K±CDTP6fc<fca r TP7) 50 
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Si, ^orfflSu^E^A^r^cicccfc^riiis 

£ttS„ *«ECC43WSA/D©ffi*«2jS©tft««© 
liS^MtS. cn6©«3EB5#iI/KO»iia©»* 

fctf&fc* A/Dffl*©^b«r^P^*-f> 

7tPy«B*i < l:c;A/D3>^-dr) fC 

few 5BaftJ?tt©fcto 6r So 

[0 2 2 8] 4occ>fifi-te>1f-- (Kfiya^, If 
ftS (YYYYmVCC*$W£XX. X'C) . Ctl 

eoffls^^f-AccA^-rs. c tie ©awe* was 
g©ffiK&i^ y *7;ur&&t>©T\ 1 •£©&»££ 

[0 2 2 9 ] im^V v ^©-fe>*-«:itS*r«iE-r 

TS. ^T*-A^xT6J^n*>^«:40 o CCCtf<^ ; 5^ 
Si^^bJBna. l s^n-^ccJcOHS 
tiSfe©iL-C¥^©^Pv^SK*A*-r*. £©^ 
IB* 9 5 ViCte^X&mbX 2&<D&mM*Bf&~?Z> 0 
[0 2 3 0 ] AC*tDC7^>mE©^>^y>dnaB 
©BLEtt, 2o©j3Fr5E©AGA#^CCOt>T©AC*f 
DCIIB©ffi#*^X^AfcA#U 2 *©*«»&» 

fiW-scitc^orjas-rs. ias§<Dta^tiS*$ns 

(9 0-2 6 0 VAC) K:bfcoT#iB»t?*9 , 

Lfc*^ , r«sccte^r2<s ( 1 00*5^^1 2 0. 2 

20fcJ:t>*240VAC) £i£g<hU ^LTH^A^ 
«EK»-5t>T 1 -b v h£<£JBTSo 
[0 2 3 1] AC*E©jEW3&»J«ffl»jESg«cfiO«* 

T&o&mteT* b zmm? zmmm^vfr s 0 ^a© 
cfca^'i 8°c(cfews7>^ipp>^^^>x, io°c 

o-ccefcw im^a ^ ^<DMWfe 

Wt^c ^A©g^ti3{gr*S : 
1. RIWD*fctttt»©fiS^€:»*-r* 0 
[0 23 2 ] 2. gWffiSn/cfflOC^r?^*^^^ 1 ;- 
^ v 7 7'R AMO*CCfEtt3 tl/c^X^A3Eftt 0 

^trSo 

So 
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&mMlC £ fctt£fifclS##H» £ ti fc <b £ Blot 

[0 2 3 3] b-£©b'>^X Hi, fc-*#Wft^ 
-T>«IOft:«>«:ait)3«:l»fiR3ti5Ci*=|*liE*rS ("T 
tt=b^ 9 0-1 3 2 VAC^t»MO'2 0 8 
-2 64 VACte-^riejIJ) . 77-A»)x7ttl^ 

h©«A*K*4:7n y ^Kgfeteu #cc>r l o#© 
[0 2 34] mw8ii$^y#2zyxT* YUUM^v 

v *£«W£iMt»&ffl'< ? -fe-SWD*:* > # * * 

6 0*Ctc*JlU (^>7*#£^t;5> . &tvt?:/P** 
^6 0'C6C3 0»©B*IHWraK:t>/cor«HfrS/c«>CC 

(9) K„=£b-*«# (6 0°C) /S (^D?ir- 
AMW&ffittl. 4 0-1. 5577h/m^ i 

i » k „ « ^ * - ©is * s *7ft-r o m » K c c ttSS^K BB 

^P?^Oj»SJI (Blk Cp) rXht*, * 

tfflj&r*. IW^n? *©*S*tt* ataatifcma 

/:/p?*fift©M«:3§Ei/^. »S**WlP'r5/ca&tc, 

(10) Blk Cp = 7>7W* <fc-*-WJ8M$ 

cct, 

fc-**#= 5 0 0 7 v K 

»JfflPf&a= (z^n *K CC 40 

A^a=TB lock t . H -TB]ock,., 

B 1 k Cp©MW4fl«5 4 0 7 h -#/'C± 3 

*s*©«d>. wtt*. 6©t-**/->©i^©»» 
s/cttb-^^-^^aiit-r&sflaK©^ 

-Jl/©fci«>"C**. 

[0 2 3 5 ] RSI O'Cid&Ul 50 
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A^am^ (7-> h) £»5&rs. W5e©jas«: 

*jWSJ»WfiKf©^tf«:^L^. ^S^tt^c©fflf5r 
StiSftUKW** 2. ^^©HOteftaafcaats 

SH^©^*^^©**. ft 
*PSK©»a*l 0*C*A:ttl 8"C«:Wffll/, ^lt32 
#©IB»fcfe/c o r— 3E©»aJ}RiaK«:|Wt'r & fca&Ct 

SKi»*p«affii©ra©ii«. */c, a^u-cjsHH 
tt^©a**f ur-rs. 

(11) ft*Pffiffi=2Jn»«# + tf>7 p S# + (Kam 
b*S(blk-coolt emp) ) 

CCt, 

»Df»m* = 1 0 'C*fc« 1 8 'Ctc 3 2#©H*|ffl 

^fc/cor^-r-6)Tc«){cS*3ti-5ftlJ»**©^ 

= 129-;K 
Kamb =/§S^©rJ>y^^>X, 2 07*>h/°C, 
blk-cool t emp = 3 2»©B$HfCtofc5^ 
u v *fe<fctf»»«aa©M©£ih 
[0 2 3 6] »a«*©/c«&©jftSSWa:ffl«, 1 0 -etc 
*5l>r2 3 0 7 v h ± 4 0*50:0*1 8 'CCCfclvc 3 7 0 

^CB©*S7t>, $/t&ft^@©l&W©£/c& 
S»(DfcAt*5. HEEfl£ja^y©ie 
J»©3t*0t?*SCi#**. 7>^ftJPn>^^^> 
X (K e ) Ri. 1 0'Cte<fcc;i 8'Clc*5tt£K*4 

4 1 o"c*/c»i 8*c(c*5t»rW8PL, 3oe 
©B*m©HiBtctofcor, mjzommfcftwmzmtt? 

(12) K c =xmWMft/X (^a^-»9»ia 
K) 

K c CCOl>TftS5DW*ffl« 1 0'CCCfcl>T2 87v 
"C± 1 0°Cfc<fcC^l 8°Ctc4dl^r 3 1 7 v h/'C± 3t 

[0237] -fe>^-*3inf-xh«, *r^o^^as: 

mti*mm-rz>o ws»w&ffltti 3-1 6#a-c&o, 
ccr**{itt2 0 0 ? ucn ili>*ft:ttfic» 



(38) 



6-233670 
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[0 2 3 8 ] »9©3»a^* b&m&mA^wy&ttc 

<b 1 0TIi©B©7>:/ft#:3>#**>* (S c ) CO 
0. 40 ±0. 2T&£ 0 

(13) S c = (Kc_18° -Kc_10° )/(l 
8 a C- 1 0°C) 

: 

(14) K c0 = Kc_l 0- (Sc*10*C) 

iA^n^^A^ afc, (Cooi c 

p ) £ftn l , c ©»a«s»*±#©>&ffl«©8^ 

r»«ccsei8^-5. c©*Jffifctec^"C. mp&&io°c 

1 2 8»ffl«H^P * i'tCte^o 

( 1 5 ) c o o i c,p ^mmm-^i&mm 

(1 6) Coo 1 Cp=WS«A + #>7 p «3 + Ka 
mp* (STamp-ITcoo 1) 

- Block C p * (Tb 1 o c k t .o -T b 1 o 
c k t . 1I8 ) 

- Tblockt.o <bTb 1 o c k t . 1!fl t©H©¥ 
^©«ti<r£^T 0 

b-£b'>f-X UBitta- F : b b'>r-;* F fct. t 

>»E©fc8&ica«KcE«s*vc 1*5 C 
[0 2 3 9] l^ft^u ^ 9te£Vl^Wl*:gm<DteJ:a 

{d t _s urn} =0 

{ma i n pwr sum} 

{ a u x p w r _s urn) = 
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* 5 ? ct-r* 

? ^&K©ffiT£ 1 0#©B$OTPiK:^/corS'J^ 

1 0#fif-3 

t emp 1 =^D v 
1 OfMSo 

temp 2 = 7Uv 2MB. 

{ t e m p a } =temp2-templ 

JE) **3t-r5. 1 9 0VJ:0**l>^>WECc-^ 
T7 57*F~C\ *£t>»14 0V<fc9/hSC>it£3 0 

0 7 •> Ftt-^^^X-r^ 0 

( {^-Y>HI3E} > I 9 0 V) ©*§£. 7 59^%t 

*©ta#»K: 3007*h€:fc-* tcfitte-r 5 

1 o»©B*Hi<D*!m6ct5/c-6ii#ra±»*«te-rs. c© 
te^tjo. or /8>©¥^©*ftitfir*s. 

tempi = :/P y 
20 l o 

t emp 2 =7 , a^M 
{tempb} =temp2-templ 
•W»?&aiSai»^6¥^ftD«lilK {tempb} 

(17) heat_rate= {tempb} - (te 
m p a } 

heat_rate*fll«. 2 2 0^2 3 0VtCo 

i o o- 1 2 o v«c-x>t, mm&mzo. 30 
30 • /fM^x^a*^*-?**. (^>HE=22 

OVWheat_rate>0. 3 0* /#) "C* 

i7 — > i 2 otcoc^ria^^n/ct-^ 

(7-/>IE= 1 2 0VWC/h e a t_r a t e< 

o. 3 0- /m v$>z>m-&, 

17 — >2 2 0Kot>rBR3*i/cfc:-* 

p**t F 
40 »i6nrc^Wffl»a*8Wffi-rs. 

[0 24 0] K cc te6 0°C©^U y^affiCCteti-ca'JS 
L/c 0 7Py**6 (TCKJftjtT* 

y ?*&g£6 o o c&c3 o o#n**B#-r£ 

3 0 #^BSBB©MHCC*)fc o TKf*:/ P v * © t - * CC 

w r x vm&? ^/c^tcg^^n^m^^r act* <£ 

= 0 (£b-£H^©£*ft> 

= o (Jittt -*©«#©£«■) 
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(*7^>r = 1-3 0) 
{ 

{ d t _s urn) ~ { d t s urn) 

his© f»p i dsmbi* o/c^o* 

{main_pwr sum } = {main pwr 

{aux pwr sum } = {aux pwr 

actual } 

} 

(18) Kcc = ( (main pwr __sum } + {aux pw 

r sum } ) / {dt sum } 

BLOCK CPt^X HgffitJ-F : C<Df** ht*!#f4 

50077 bzmmtz 

{d t __s urn} =0 

(^^>h=l-20#) 

{ 

{ d t _s urn} = { d t sum} 

1 #f¥o 
} 

(19) del t a_t emp = ^a?^i8- i n i 
t i a 1 temp 

(2 0) c o o l__j ou 1 e =WfB?&ai=J>y^$> 
* (K ct ) * {d t_s urn} 30 

(2 1) Block Cp=7>^i* (b-^m^ 
-cool_joule)/delt a_t e m p 
CCV : 5>7'&fffl= 2 0» 
t = 5 007-;h 

COOL PWR 1 0 : C©^* M*«*a«#* 1 0 

-eur i 



i¥6 - 2 3 3 6 7 0 
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_sum } + {actual power } 

_sum } + { auxl_actual } + {aux2 



v^Hffi*3 5"CCC5»B 
in i t i a l_t emp=^P';: 



*UT3cJ£fl:3*l/c. 3 2#tCt)/c-pT. 12 0°C<D& 

{cool 1 n I t } =tt2$%m& 

{ma i n pwr s um} =0 

{aux pwr sum} =0 

{ d e 1 t a_t emp s um} =0 

C*/£>b= 1-3 2) \Z^>X 
i 

[0 24 1 ] 



2 0»ffl3c5£{b-r*. 40 

^»»h=l 20 

i 

(m$mmi= io±o. 5*0 

*jO>b=t}0>h- 1 
*^>h=l 2 0 
} 

c©^*cc*si»r. »*p«tt 1 oxtc 1 2 o#M**) , so 



(40) «fHJ¥6- 2 3 3 6 7 0 
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(main pwr sum } = {main pwr sum } + actual power 

{aux pwr sum } = {aux pwr sum } + auxl actual + aux2 actu 

al 

sum = delta _temp_sum + (^H^S-^iP^S) 



delta temp 

} 

*-;H»*st»-r*. r (ft&w&Bt- c o o l _ i n 

i t) j tmftrmomoismwLu&omtvfoz. 5 
5 0ij»9«©cp (^ a -^> -c*»k c^uriij io 

(22)cool_init= (^iKSK-c oo 1 * 

(2 4) Power l0 °C = main power _ 

mp sum) 

CC*C : 

{ma i n_pwr_sum} = $\fSltCt>tc2> b — $M 
^<0^it 20 
PUMP PWR=127*K timWL*ft»?Z>#> 

d e 1 t a__t em p__s u m = fflfmbCfrtc&mffl-tt 

K AMB = 209^/K t Jfea^e>JiH^©«lW=> 

KC 1 Of-* HB<K=»- F : CCDt-X h 

a>y^£>x£ i o-crMS-rs. 

[ 0 2 4 2 3 »i»«Sffi«: 1 0 'C± 0 . 5 CcMflPU * 

{main pwr sum } — {main pwr 

{aux pwr sum } = {aux pwr 

al 

{dt_sum } = {dt_sum } + (^P v 

} 

*tf-jrrs. #titto. i * * r-c&s. 

(2 5) {main pwr sum } = {main pwr sum } 

+ {aux pwr sum } 40 

^>7'ft£P:3>^£>X ( 1 0 OmW/K) 
(26) Kc_10 = {m a i n_p w r _s u m} /★ 

h = 1 2 8 

h ! = 0) ^KfEfcT^ 

{ 

(#£Pf$Mfi= 1 8*C± 0. 
h =12 0 



*_ini t*5 50 J 

(23) { mai n pwr sum } = ( { mai n pwr su 

m } + {aux pwr sum } —cool init) /32 

-r^rco?ftfflm*JiJE»^ffrsciccj:-3r, io°c 

_sum + PUMP PWR+(K_AMB * delta _te 

^ *>o, *Lr«jjB3ttTi>£. 3 0#© 

{ma 1 n pwr s um} =0 

{aux pwr sum} =0 

{d t__s um} =0 
(*^>h= 1-3 0) 
{ 

[0 24 3 ] 



sum } + actual power 

sum } + auxl actual + aux2 actu 



A { d t _s u m } 

COOL PWRfXMiffiJ-F : CCDfX Y teftl® 

mts^i 8-cr«;e-r*. 

[0244] «»^n v 2te&v&mm*m&<o%fetz 



(41) 
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} 



*&„ SIB© 3- K 
[0 24 5] 
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{coo nit) = 

{ma 1 n pwr s um} =0 

{ a u x__p w r s um} =0 

{de 1 t a_t emp s um} =0 

(*^>h=l-32) \ZZ>^X 
{ 10 

{main pwr sum } = {main 

{aux pwr sum } = {aux 



pwr sum } + actual power 

pwr sum } + auxl actual + aux2 



tual 



delta _temp_ 
1 8«o 
} 



sum = delta temp sum + 



20 



30 



*-;u»*tt«-rs. r (««p«fiK- c o o l _i n 

i t) j B»»iai«©iH©»aijRaa[©x{fcr*s. 5 

(27)cool_init = (^iP^SS- cool 
_i n i t ) *5 5 0 J 

(2 8) {main pwr sum } = ( {main pwr su 

m } + {aux pwr sum } -cool init) /32 

?^X<Dlfemnt)f&ft$:£i%t?Z>Z±lC£~iX. 18°C 
Kfctf 

(29) Powera 8 °C = mai n power _sum + PUMP PWR 

+ (K_AMB * delta _temp_sum) 
CCX : 

{ma i n_p w r _s um) = RSIPICCto/cS t — $M 

PUMP PWR=127?K &#>X40 

{main__pwr sum } = {main pwr 

{aux pwr sum } = {aux pwr 

al 

{dt_sum } = { dt_sum } + 

} 

(is^-)i) *st»-rs. mmto. 1 v v bx&z. 

(3 0) {main pwr sum } = {main pwr __sum } 

+ {aux pwr sum } 



delta_temp_s u m = mmc-tetc&mm-ft 
K_AMB = 2 07-;F/K, &&fc6JSH^©«lW=i 
KC 1 8f-^ HBffitJ- F : C(Df^ htt^>^»a 
[0 24 6] »a»fflffi* 1 8 °C± 0 . 5 fcfMfiPU * 

*p«wi9!ffiiScc*o. 3 0»© 

{ma 1 n pwr s um} =0 

{ a u x p w r sum) =0 

{d t s um) = 0 

(#0>h=l-3 0) 
{ 

[0247] 



_sum } + actual power 

sum } -f auxl actual + aux2 actu 



(^7fM-ft«SiBlS) 



5y7ft&x>&92>X ( 1 0 0mW/K) 

(3 1) Kc_l 8 = {mai n p w r sum} / 

50 { d t sum} 



(42) 
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^ K 



cot-* h\mm~7v 



[0 24 8 ] ^Dv^*2 5"C«:}iJtTS. 

So 

(tempa) = zfv. y : 

secs=0 

h = o 



±o. 2°C 
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5 y#K^iA> 0 



(TRUE) ©BBlCgaM** 

{ 

(s e c s >= 2 SO 

(:/p 7 ^trifiE- t e mp a > 1 . 

tf^y b = # r yy h + 1 

} 

*©?&a«s««:W»-r-s, i o-c±o. 

r»aiiRaffi*^<Dsa£offl <tt i o •« i 8 -etc 
^>-7"r& 0 »a*3wi 2*c*«ws*fiFor, 

{ 

} 

{b 1 k_de 1 t a} =rfUy&WBk 30 
{h2o_de 1 t a} =?mim3L 

*©2»«, »a«fifl»n 8 o ctc7>b*>^-r^^ v 

{ t emp s um] = 0 

{coo 1 _s um} = 0 
<**>M — 1 2 8#>) tco^x 
{ 

(32) (cool_sum) = cool_temp_ 

s um + ?££P?6?^ 40 

(33) {temp sum) =JSI-»iP»fiB 



0*C) 



} 

2 #©wihi tc^/c s sa^b* w*-r h . 

(34) { b 1 k_d el t a } =^D? ^MS~ { b 
1 k__d e 1 t a} 

(3 5) (h2o_del ta) =^9MS~ (h2 
o_d e 1 t a } 

KChi i 1 1 i o°c-2 o°c<D}%m'imm 

(36) KChi 1 1= (1 8*CfCtett£?&a«2>- 1 
0 - CCC*JW5»a»*) 

^>P7&»3>y^^>^*fl 8"C~ 1 O'COfiffiKH 
1 0°C-C£>£ o 

(37) Sc = (Kc_18-Kc810)/8 
Kc_0, 0 ViC^Ltc? &9Z> A* 

(38) Kc_0=Kc_l 0- (Sc* 1 0) 

c p _cook tti&moc p , **©scc j: o tt»-r 

£ : 



(3 9) Cp_Cool= (HEATP0WER*128 + PUMP_FWR *128 
-FVvr _0 °C*128 

- Block _Cp*blk _delta 
+ K_fm *temp_sum 

- KChi 11 * cool __temp_sum)/h2o _del ta 

CCt. MH«1 2 -€-ti«C 1 2 8€r»W5, 

H E ATO P OWE R = 5 0 0 W, :/U * #*JjnfiU PUMP_PWR= 1 2W, 3 -(fS?J<>^ 

C<5 0"C»iP»^ftI«k-rSft:a>«:»IA/cfc-5rm*. (ft 50 CQH£|X128#. 
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Pw r_0°C= 0"CCC*$W£?&am#x 1 2 8#\ 

Block Cp = *£©»§«. 

b 1 k_d e 1 t a =«knWK:t>fcS^o v ^jaK©S 

ft, 

K AMB = 2 0 7 7 F/K. ^iP^^H-OI^W^ 

t emp_s um = HPiCCt>/c€>igH?ae-^aJ?gMS 
© 1 @/#©£W\ 

h2o_del ta=M «aB6'C) ©RBHfcfofc* 
#aJS8fitt©XfL 10 
KChi 1 1 =»fflm**Hft*P«jaK©«JiB, 
cool_suin = llllM»/c^ »*PSa&fiL 1 

©£tt, 

m&fflt^ls-: >g>^fA-CRET I N 
CRET I N63\ **2iPMif6©y:7 h "5*70*5/ 

:*-;u^^xf*Aif~ t'X£g£t-f ftu>, 

18 0 8 5Tfc>:/^-©*tC»*&3Ettfca*BSfiB£ 

A©7y>^S/a>4SMt-rS. CRETINS X£ 
AO^XC**,, CRET I N»£* y 

^i-r-5o cretins, -r^ro'v- f$*t©» 

tltctZ, fSo*X**J»T3tf*. CRETINS 
BSH#n9**«ttUT. d^*#WAF***rfSr3 

^C*f& a CRETINS, M vb-i/S- F© 30 

Sflt-r-s. ^T-A^xrs. r«::/^*yfw©jm 

[0249 1 1. W^X^ (PID) «K*4^n ? ? 

2. F#X#tt*-><? Fj&»6©*-#- F© 

3. *^v©#x*w:¥#©st2^- F^*roaoa 40 

[0 2 5 0] 5. #-X©£X#«:, ^P^5A*J|Hf 

7. :/y>$r©*X£ttRS-2 3 2©#--F©=i5* 

>a >teJ;0^y > h£5X9&5„ 50 
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[0 2 5 1 ] 8. LED*X£ttlJtf»LED£Jfiii-r 
&©S0f»fcttffl3*i£. 

9. y>#©*x^«*-.x Fn-i?^>5 aU-^a 
>*£C£KJ;oT*S#ffi£-ittKy>4>3*i*:7 r 

:/PygflgiHap/P^5A (PID) 
JtWS8R«i£# (PID) «*fKf4^n^^ 

&g£o. itjccww osteon j;o#<©»n*«# 

v^CDJBjatcJJO^t://- F'O F©^"3£ffl£» 
tt(TNU, *fe*C^*iKDffla[-*t!ft]rc(,^*;U 

©Ifiil/t5l8Sn5)*iO. 5XK»jfflrr*. P 
ID©*****, £/c. Jjn*3ttfc#^-©flK£cl:0 

d>& c & Kwarr 5„ c © * * * « 5 m/tyzmr 

[0 2 5 2] Kf*^n ^ 4?^«|&Sti5ft]«k«**fc» 

/cK^affi. swast**-^ ±^a©8iWa£©iH©M 
*fctt r«Hj frhmmztih* c©*a««*©;u- 
^Wl»©jl*4aIttirS. «&©»SfciBffitfffra 
:7^;l/Afc-*^©«2;©«F-^ fttfe^ JtflteSfl\ 

g/c #±©»s <»®&©fiff- 

^?fil<0. 5°C) CCiS<&S»*«r-rS«B»39 
aF#«»S*©SKffifi©/h3 two FtcWISS 

itwite^viSR^©^-/^^, asoratRsti-ti/ 
tfKfWKU ur^-7'©^F^mc^^r©oj 

8Btt*o<-63&>€>r*S. Jt«ffl©y-f>»T©*sk 
(4 6) CCteW£P-C*!P, *0Tl£Sffi©*V>«:T 

©^fgjS (4 8) KtettSK i -C&£. 
[0 2 5 3 ] PI D***« r»3h/ct^^^a 

-F©T;U:JyXAj £fl«BU CCrtWfiflW**© 

Sfa©»K«:ai*-5A:WSiiiK:ij3t'rs<fc5«:, ^n*^ 

* mm* l&l ©*a©3es:«aiK: * - - * - 

*8SftU -eL"CPCRttStC*JC»"C«fL/C^fii;6ti 
^©^^^aKiJifiR-rSfca&tcKS^P^^© 
■r^r©t-^^«|&3ti-5^«*©«*». »c©S«:J: 

(4 0) (CP/r mp_r a t e) 

ccr. 

CP = yp v^©J»BM 



(44) 
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r mp_r a t e = Tm b ,i +T jniti8 , /WiMcD^y 
C(DlAimtt©/cfetCM1^5 007? h©&* 

(c^7>7'^ns, zxtxDmv&o&ic (zoom 

[0 2 54] WtB£/^f*Att&f»sn/cKI4iajK«:j: 0 
(«» ©*CCi3{BSn/cWl»SO^X 
*f*A (3mfflfifcJ:t>**©l*iS) ©jaK5E»ttSteJ: 

Sffigft (rSfcKt au) £if*T£. 7>f^P7> 
^ (SAiSA) ^*5«fcO*l 00m1 ©JSffcftSKot,* 
X. tautt«S9»t*5. 

(4 1) T blk . B .. = T blk + Power* (2 0 0ms 

/CP) 

(42) T sftB p~n OV Tjaop^" ( Tb 1 k - n « « T (aB g) 

* 2 0 0 ms/ t a u 20 

cct, 

T blt = 2 o o s i;#sj©^ciy ^aa 

Power ^^UvfttCmi&Ltcmj] 
CP = :/P ?*©»««« 

T I1BB =2 00 5y#«r<Di»4as 

t au = H2>1f~©«ttCCOC>TMf50/c v f$£^©f& 

flWSIBBEft (ft 1 . 5 ) 

x^-CDe#a/cttfflJ$«. *CC, #C©«0T*S: 30 

(43) X7- = RSj£-T a „ I _ (l . 1( 

«»»«*) *3iaox7-OW»«:BBD5. TOM 
« (4 5) tctoivc, FWio©Kl4JHmtc*5C»rBJ(; 

(44) T B „ B .„.. = T 1 .„+F* (SP-T M „) 

^x7^Acc*5W5*#i»iin (fic^B©aK50») ©/c 

«)CC, 7 7 2Va>©FttTfc-fev h^n^c St (4 

2) fc<fct>* (4 4) «rffl*^*>#Si : 3c©5£#»6tt 40 

5 : 

(45) T,, lp . n8 , - T,, Ba (Tbi k-noi T (BBD ) 
*. 2/tau = T,. BB + F* (SP-T (1BD ) 

a(4i) (4 5) *»#£3bi* -eur^p 
(JtWf ©y-f » «t . Xd * ^aK©fi«i*»iJ 

?#e>n& : 

(46) Pwr=CP*P/T* ( (SP-T„ iP ) * 
F^Tau/T + T,..,-?,,. ) 

ccr, 50 
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P = tfc«ra©y^>. 

T=0. 2»©W5HBffl(20 0 5'J») , fir 

p/T=»*i/C*jas«ft»K:*5t»ri . 

SIS (46) F'O f&<!:«io"cjhh^© 

&>uL>jmumt) (Pwr) 

[0 25 5 ] t^U^P ***^rS/c*CCi#S& 
WA##g55 (46) *ar*3E3tl5A, C<0«*tt 
3o©fc-£v^->©ffi»{cj;g Ctl6©*/~>©&* 

SE (4 6) *Wi60*SS (3) . (4)fcJ:CM5) 
[0 25 6] (4 6) tt, &m7vy#tcML,X 

r»OFj , WflWB* (SP) «i»D±0. 5U 

fc&«ctt/jN«*»fir*. Wot, KKJBfcttflraccini 
/hSc»x^-*»i;-5 8 |g»ffittli»:B©$Wc 
mmitbx. x*i>x5-«^#8»**©*i*±-r 

*e&£ : 

(47) Int_sum (RllO = Int_sum 
(o l d) + (SP-T,...) 

(48) pwr_ad j=Ki*Int_sum (Ifl 

I n t_s um = SPtT SAII r»Ki0IH©»W»!HIO 

K i = fifty 4 > (»*OC»HlS)l8«6C*j(,»r5 1 
2) . 

Si. Ml 3K*Jtt£3o©t-£:/->2 5 4. 2 6 2 

m&±omomKm^xmm<Dmz>i&tt±z>. 
& © r H i©^ ccg-^c > x maomt) 

P i Dg«3- F 

■r ^ r © t - £ * af- 7 CC T -5 
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y * xa'-^ (do forever) - 2005 U 
(zfu v >?W£> 10 5) <Dm&, 

-7 >HK { 1 i n e v o 1 t s } £§tt? 
?^«4z>l^&H#*LTflK {h 2 o t emp} tc 

*»-rs 10 

JSH*>1J-~£R#'e'LTfflK (ambtemp)« 

im^titcij^-<D^y^-^m^Lxum. uvr 

temp} fc£BW£ 

^f^n v 2<D J c>yy--*mfr*: LXU& (blkte 
mp) tCSSS&Z. 3-K©C©aB»«, */c. 

tmmm. Itubetenths) *fe««SfiK%fr 

jrrs- 

(49) tubetenths=TT„-, + (TB„ - 
TT.., ) *T/t au 

CCt 

TT,., = *»©i*f4fifi[ (tubetenths) , 
TB„ =3ia©^'a^i'-fe>*-aff {blktent 
hs}. 

T = WRIBIIB (SO =20 0 5'Jft 30 
t a u = t a u tube (c f_t au) - tau-fe 
{c f_t au} 

(49) ±(D*sa (6) iitmen 

ffiEBM*£ 0"C*n6ftT^6 (phantenth 
s} , ilHt-rS. ^8«©SK*ffi«Ut:, feliSC 

(50) p h an t e n t h s =TT,., + (TB„ - 
TL., ) *T/t au 

CCt, 

TT.., =«»©ffifflMS©att {phantenth 
s} , 

TB„ =m&<D7u y {blktent 
h s } . 

T = li»4^Pg (80 -2 0 0 5 y«\ 

t a u foIB = 7*-A^a ?^(Dtau = 309. 50 
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[0 2 5 7 ] i3f4MS©x^~ (K»«Kigft5ei«JK 
£©f!B©^) (abs_tubeerr)^itmo 
^>7^ft {fast_ramp} =UP_RAMP$ 
/diDN RAMP^STS 

(Kf4SK3&sK5E* (SP)©ERRrt«C**) 
P I Dtta^KSP*- Krtt&O. {fas t_r am 
p} = O F F 

CCTERR= W;OFj , "T&fe^ WWSfctt 
«£*&ffi£flK 0 Htf fifi©*I. £ft/c#* < ©*W^ 

fflJ^am^f (cool_ctrl) *fWT S. 
[0 2 5 8 ] 3Ha©5>^»am* {coo l_r am 

p } zitw-rz 

(cooljrkpt) £iHM"&. C CT, {co 
ol JrkptllJ, ^>^«r«KB»a)K:TrSl*©7 

£fcr&£ 0 *JfflJ«*a«# (cool_ctrl) *5<fcO' 
7>^S9*3 { c o o 1 _r a mp I ©f ^tB. C 

[0 2 5 9 ] 7 & y 9mBL**<Dm&<D&Xfrhmm<0 
H££ (SP) Um^m>?tc&(,o&WJ:Mm£tcU}% 
*P«* { i n t __p w r } fctraf £ 0 

(51) { i n t_pwr } =KP*CP* C (SP- 
T 5AllP ) * {c f_kd} +Ts-T, u ] 

ccx, 

KP=tb«^> = *e« (4 6) tp<DP/T = ttf£b 

cp^^P^oirai, 

SP=»K©R5&*L 

T S AM P = Stf43lffi» 

cf_kd = tau*K d /delt a_t , CCXt 
au(ttlS(49) K.to^X&mLtt<Dtm—<Dt a 

f ltd e 1 t a_t «2 0 0 5 y#©RI4Jtl||lB-C& 

(RmKtftK&S© { c f _ i b a n d } 
^f4x^-^rg5>-r^ { i sum} 

(52) { i sum=0} *r*'JTT&. 
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(5 3) &$m= { i sum) *5£» {c f_t e r 
m} 

(5 4) {in t _p w r } = {in t_p w r } +SS 

mm 

Ls y&i-Cfrti&mj] (int_pwr) CCflD*£C<b 
KJ;o-t*i{rr&o" (EMM©**? (Phan t_pw 
r } &©5£fc<fc!3ft#-r£ : 
(55) phan t _p wr=C*(blktenhs 
-phantenthes)/10 
CCX\ 

C = 7*~A©M?*>^©j(fcfcjM (l . OW/ 
K) o 

( i n t pwr} = tint pwr} + (pha t 

_pwr) ffi*7uv#frb*fiZMLXWLtiZtimWL 
£?nr£v.r.*-;u F©^0©*^©t»ifc*:«(rr*. 

5/^^A*STl"I*©7>^' , r*St|^ {auxl_p 
ower} =0T?*SCi ■?~*-;l/K:/ 

(57) (auxl_power)=Kl* (T BLK - 
T ABB ) + K2* (T BLK -Tccol) +K5* (dT/ 
d t ) 

CCt, 

K 1 = «J8 {c f _1 coeff) 
K2 =»» {c f _2 coeff) 
K5 =*» {c f _5 coeff} 
dT/d t =7>^1S 

[0 26 0] SCB^Dy ^©^0^6JaH^©»**« 

x2_p ower} £ft#T£o Tftf7>y r X$>Z>m 
£\ (aux2_power) = 0T*£C tKiiERf 
^0 vf->©e#S*i£***TK:§BiM-£ : 

(58) (aux2_power) =K3* (T BLK - 
T ah s ) +K4* (T 8L)C -T C00L ) + K6* (dT/ 
d t) 

K3 =«» {c f _3 coeff} 
K4 = {c f __4 coeff} 
K6 =«» {c f _6 coeff} 
dT/d t =7>^jSB 
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[0 2 6 1 ] -7—*— -rt/K^J {aux l_p o we 
r } fc^O'^O fc-£«* (aux2power) ©^ 

< Tttft6&l>£tt©*#*9*. 

(59) tint pwr} = ( i n t power} 

- {auxl power} - {aux2 powe 

r} 

5>^&zmzZ^Zfr£5fr*&£T& 9 {coo 

io i _b r k p t } ^^yy'^m^hmm^m^<D^u- 

(int _p w r < c o o 1 __b rkpt te^O'Tfa^ 

C©B$j±Uctet>t:, { i n t_p wr } t*&ff©t-5f 
l^^Ml, -eit {aux l_p owe r} 
{aux2_power} \Z~?U ty ^3Ep6^0^©»* 

##>£>tJtJ&3ft£ : aux_p owe r i n t_ 

powe r o {int _p w r } ££t — £te <fc 

[0262] total _P w r = int _p w r 
i n t_pwr = t o t a l_pwr *66% 

auxl powe r = t ota 1 pwr *20% + 

auxl p ower 

aux2 powe r - t ota 1 p wr*14% + 

aux 2 p ower 

30 ««y->fe<fccfas<cfi©«**t-^^3is/ca&© 

1/5#«CC1|5|^TU Otcifir>X, 6 0HztC*Jl*r 
1 2 0/5 = 2 4^-7^-(*;l'*fc«5 0HzCCfcl>T 
1 0 0/5 = 2 0^-7tM4^#WaE-T£. 
^^^©»»S*3tia«* { i n t_p wr} % 3i£ 
©7>f>lE { 1 i n e v o 1 t s } fccfct>*b~ £gt/i 

^Ci^6©t, »BB£t1-#t/T (delt a_p 
40 ower} *»©JI/— ^*»6**tiS<>©© 

(60) i n t _p w r = int_pwr+de 1 ta 
_p ower 

srr*. i nd ex«h7 4T? ***>ec«j*-r<5fc 

(61) index=tft*it-irohm*(20* 
Mi24)/1 inevolts ©¥#, C CC^gS 

(6 1) BSfc-^-^K-^rmHttU fit 
50 ri^J (iit-^tCOC^t i n t_pwr*C*0. v 
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x*-;t, F©t-£ v^V^ot^Ta uxl_pwrt 
*Ot^0©t-if , /->(C^-Caux2_p 

(62) actual _p ower= 1 inevol t 
s©¥:fr* i n d e x/it-^ffifni 

(63) del t a p ower=int _p w r - a 

c t u a 1 _p o w e r 

{aux l_pwr) (aux2_pwr) 

m& (6 o) ©*cc«:A-r*cicc«fc^"c*b-^K:o 10 
i>TiE»Lfc©£H— ©«»*ftfflor. ^Ofccfctfv 
x*-jt, F©fc-*©fca&© 1 ^©SSrftt* 
f£. vx*~^Ffc<£CJ^©F^7^£ftJ 
ffllT -5 2/ 2 > £ -©* Kit* 0 /c ij 0 > h £fi#T & . 

1 0 0*CJ:0fil^#, ftlllft3ti/c*A-<D* 

5. KSaSKStettWS. *tt#5(TCJ:0iec>t§ 

HOT LED*^>tcora— lf3&5-e^ifcttnar 
l^SKSST*. :7*x^~;U~-7©»;b*). 20 

F***©SWW, a-1f#*ws? F©*~ 

n-^co';x h<fcJ£«U WJa*+-«:|IBil-rS3v> 

7x-; 03HaotRJ8«ctSS'r 5*»6t*5, 30 
F »*?©««=»- F 
F*x*©£«£»«Bf!:TS. 
[02 6 3] 2/ -v;nfe (iA7 7^*s 

vfe-^*t*> F (p i d) ^^^(cl^t»3n/c 

-v-fe-y^^-^v^^x^cc^^r 40 

[0 2 6 5] F y-fWOWAZ ( J->^t^ 
7*X^— ©tffr^ 

C©**^*-'*? F#>£©^- F2*7©SJ9&# 

[0 2 66 ] C©«9i£##US*'-:/3ft£*r, X'J 
<s 1 eep) K?t<. fi#fc£#. 50 
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v K^^i^irf^- f-t ^£©tfc«©fctf>K 
^&*-©y*h*as. *~*w»&*~±Jt«T 
£ 0 (*-#c©t«Bfc^c*s) r«iffij 

[0 2 6 7 ] C©«3S©fctf>© rgjjftj F« 
86) £^rf£« ^C©tt88CCff<. *©&2jfcCt«i©* 

a y u > j; 0 3 ft/c¥#©^- F 

£*7©SHg *-fv**f ISS^X 

(cretin) ^ir-en^^*>ffi-|)„ 
n^* incest c©*ih©***«£®tn& 

So &1?&6* CRET I NfcrtMii^/cO 1 
©^Srtf-fcTXU CUUDSl^7^^'jf^ 
X^ (^-^r>X^^^) ©#£^ffr£jfe€> , C*<5. 

©/ctf>&Cf#oy A^CiSSo 

[0 2 6 8 ] c©woii**uv-^-rs*rxy-^ 

t^. 7$W£ (awake) 0/c£#. Jv*b-*J 

ccato. tr? F^^^«gi*«t»rK»^D^^©jaffi 
*fW»-r*. s-fey>>F©«t>«3«c*jt»r, ^n&in 

-rf 7 -fe-y*sJ:OH2 F©Jb-*>©ra«*;/y > 
-'\* y F±© PAUSE + - UT^f 0 TC^S 

^7A^1-^ ^-imsTOP*-£}f ir^'p 

^^v^X^^cJ:^r^x>f^$nSit, 1/2 

^-^>^»^^©g(H3- F 
7*x^f-©*^ 

5r>^$^^©S»€rfi)J«{fc-rS. 
[0 26 9 ] a— tf^START + -4f9T*\ 
tt^r.a-^6iSIRl/ F3&>6©-^ ^•fe-t?. 
*-6l»tt*-S*ffiCc*jWS^C©7 r n^A3&s||ff©fca«> 
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6ADC «IE<D«# £ HfrT -5 . 
[0 2 7 0 ] (4"CCD«*a»OV-^^— 5r>X*H 

6. (HOLD^n^7A^ite«)i|^ {hoi 

d_t P } cc«»-rs«aK*f#5. io 

[0 2 7 1 ] {hold_time)««r^g 

{hoi d_t p) >4 5°C) V&Z>m£, *B©»S 
jS^riEB-rS. (hoi d__t i me) £ 

EBT 6„ (fiU#BSHI (h o 1 d_t i me } 

[0 2 7 2] ^P^^-b>1f-«:IBC»ri^Ci*fc« 

PAusE*-*tftaju/c) asaoKsjaa©® 20 

[0 2 7 3 ] (*H©aiBe^EllS^fc) An 

h-T^o l/2fjf(0«J#I^IB<D*^>^- {s 
tore_t imel %$iMfZ> a 

[0274] ^T^w%&mm?&mtcm$nmi>m 30 

U3- K*HJS7r -OWC«*j&fr. HOL 
DttfR^^ r ;> FT&^ *-fe-S/*:/!;>**;*£K:jS 
60 HOLD7 r py7A©»t>f3*€-<![)«^CC (CYCL 

*^-r^JUCC*j^r^H-©#« (sec_in 
__r u n } £Jjn££ 0 

[0 2 7 5 ] ■9*^^;i/(c*jWSjB?J»4^ , n^^A*©lf 40 
^« (num_cyc) W^Ci(c<t^t t ^ 
n^A*©£ft<D#»£S<&. ^ItO {s e c_i n 
_run) = {sec__in_run} /^r <i 9 ;U* 

{num_cyc} e (t^^ (num_cy c) (D 
ft^-^F^tS) ML RffiiS©tt {num__s 
eg}?:*^>K')>T^)FI, ?>:/WFBB{ram 
p_t i m e } 

[02 7 6] *R©«&5fiffi { t _f i n a 1 } 
£. «#B$W { 1 o c a 1 _t i me } 



IS^^^^PJ^OIfflCOJ.^- { r amp_e r r } £ 

{ramp err) =prog ramp rate 

* 1 5 + 0. 5 (7-;7 7^') 

{ramp err} = prog ramp rate 

*6 + 1. 0 (#^>7>7') 

prog ramp__rate = (abs (T f - 

T c ) -1) / (rampt ime) 

T r =&&imBL { t_f i n a 1 } , 

T c = mtE<D7v v fblktemp), 

abs =5£©*&#ffl. 

*& : r - l j ttgaffi*© 1 "CKrtr * o v 9&mt6T& 

$rbl>r amp_t ime="SCi {ramp_t im 
e } - {ram p e r r } 

(SrtA* r a m p t ime >l*fl> {ramp t i m 

e) ) Vfo&m^s frOC> r amp__t i me=^ 
(ramp_t ime} 

§rlA>ramp_t i m e = 0 „ 
(mmm&^~?<DffimLtc$kfe&(Dt ime (cf 
_dev) rtKfttO ffl t *-fv*;*#j&>6<Di/2# 

[0 2 7 7 ] Sfl/l^>^»5E^*S«?E!S-rS. 

f i n a 1 } >4 5"C) <Dt§^ ^PnoWtm^SMf 
S. (m*MBt&*~ir&miUttSt&&^ time 
(cf_clk_dev)fi{cttW 1/2#<D2 

[0 2 7 8] 1/2®07>7B$W<D#?>$-%WM 

mmotc) ^&oK»«Fia©ia3&s*EJi-r*. 

[0 2 7 9] #-x***ec,fcDT$*^s*i£* 
xy-7t^. #-xfflf©gKE.^*Eia-rs. 

3&&<Dt ime (cf_c 1 k_d e v) rt*c&(,*) 
[0 2 8 0 ] l/2#<D5>7ftm<D#V>2-*i&M 

Sa©KmB©3B3E*«:Eia-ra. 
[0 2 8 1 ] tf-X^^CC^OT'} 
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[0282] <^i*h*#*>f#'>>-«-s> n» * 

>(v£X^6©l/2#©^x <Y^7 ? y-fe-S^ 

[0 2 8 3 ] << y <te 

-V%m& 0 #-X£X^t£J;97^x>f ZZtx&Z 

#-^©«££«arra. 

[0 2 8 4] (^©«fi£jS«afi^^-1f©*fi!EnIfl6% 
(cf_temp_dev) <J;9*tl>) tg^* 

£>;U©^ yHz-^©jR:fo9£:/y Vh^-S^ v-fe-y* 20 

[0 2 8 5] ;*©*^ ^;U«f< 0 CYCLECD^U^ 
^A©ft;b9. *©«*>«: (AUTO-CYCLED 

i^r^fgtUT, gVa^A (secs_in_ru 
n} ©*«:£if©&4»I*.*. 

[0 2 8 6 ] (1M£;U©» {n um_c y c} 
>h^^>-r-S) *»©»&£fiK { t_f i n a 30 

1 } «J*«fRI {t imej old) 

[0 2 8 7 ] ajKoe»w»a*fc««*^^^* o 

•CfelT*/cK9 9. 9"CW±Kl-rS) x^-©U 
=i- F*«K7r ^fc»*i&tf. sK&S«0*C*/cW 
9 9. 9mt'^{cap) $tl£o v 

40 

[0 2 8 8] (3T;<i;9^c^>t'>^^>fc<£t>* 
(t_f ina 1} >45'C) ©»^ *IH©S»&&£ 
SBS-T^o (KSffla*sa-if3W«JiS0fcKffijS©t e 
mp(c f _c 1 k_d e v} HL l/2» 

[0 2 8 9 ] ^D? ^^If-Srtf-^'^fcttS'a- 
h£^x F©***#PAUSE 

■T6. #-X£x^£^x>f ^7 ?^-r£^ ?-fe-s>£ so 
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[0290] #-xm<o»&&*:EM?z>* *»©»£ 

temp {c f _c 1 k_d e v) rtKl&lO 1/ 
2#©£*-Y*7*:/£f#o 0 l/2«f©^>^«Flffl© 

[0 2 9 1 ] ^P^t>1f-M-^>*fcBi/a- 
h£?-x v^TS. KOdrX^PAUSE 

[0 2 9 2 ] #~Xmo«&!>Z:&fil?Z. ^>^©fit 

[0 2 9 3 ] («J*«F«l J &*^>h^>-rS) hi. £ 
4vZZ#fpP><D 1 / 25B?©£x ^ #7? ■yfe-y 

[0294] #-XZX9%;V*<<2Tv7'irZ>jty'te 
*©Un- F*JBK7T^Mt»*j£fr. «!*©««* 

:/y>F**-* *fc-s^&:/y >***#icais. 

[0 2 9 5 ] («R©^^fiK*^---!f ©«jffipISBtt 
{c f _t emp_d e v) Jc9y^>) x^- 

*©42^>HKff<. If-Y 
^;U©y ^ •fe-i/©JSto») i &^ , y > hf" v'-fe-S^S: 

[0 2 9 6 ] 'XOy-J ?MCft< 0 AUTO-CYCL 
E©^P^7AO8b0. *©«*>«: (POWER F 
A I LURE*H»t5) 4"C©»ffi**iBa-r 

[0 2 9 7 ] tfv F5r^^*SJnfR3tl/c*^-*^t 9 
h^-^T^cfc^tC, 77^{subamb_hol 
d} *-te? FT*. ^^x^-^rA^-rS. ^^v^rx 
^**6© 1 /2#©^ x ^ ^7 ^ ^ ? -fe-^*f*o. 
l/2»©fi^«FH*flBWT*. 7tx;^^-^ 
^-6 0 **»»©»*> 0. HK7T^«:HfT»*>9© 
««©U3-F*»#iitf. 

[0 29 8 ] (*ffi«rHff LTt^) 

ired f lag)B-; -5-e©K*>«:JL— !f© 
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FiiCOPAUS E*-£JTf ££(D*-X£&9& 
[0 29 9 ] CYCLE^D^A^ftSn^^ 

Hfw x:/w ^x^fcsas*. #-z<DV$M*^z>t 
tf-x^^&^-^vx^x^T'? w #u 

7 K±©STARTt-*JPtCi(Ciot^Py7A 

[0300] ^p^A3&j|iff3nri*SBi*-?p- f 

#X*#PAUSE*-*«ttHOfc£*. **i«:7 5* 20 
^ {pau s e_f lag} ^■fechl, #Cl>*C5'-$ r 

-X^^fciattWCcfv X7*iWl/*»o:7-py^A# 
tart*-*«m*c ttc^or^a^AiSH-r* 

[030 1] ^ vfe-y*s«wi6tis*r^y-^-r 40 
(^U70 F#^>£-£#^>Fy^>-r&) 
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Xt^-/A7 t ) F£nTl>£<D-C, *>-^>X£;^£ 
[0 3 0 2 ] sK-XC0«7n**±-r S-rf 7 -fe-y*S|ie 
^n^H^T 6 J v -fe - ^^flf^ X 7' U -Y £ X $ 

#-Xte£^ ATr> Fsnr&o, ^Lr^ny 

[0 3 0 3 ] (^oy^ACD^f^HOLD^py^A 

r&^/c) «^t»«&:/y>FT*y *hz-^* 

:/y >££x#ccil£ 0 tKlHoua- FW7 7 ^Jl' 
«c»ti£tf. a-lfco^>£7*-x£^©T>( FMK 

7A%?\,4ZM<bma&~ F : f** x:/U-f 
[0 3 04] ^ ■>t-^^if)n^^tX'J-7'1- 
7^(half_sec) ^rF^f £o (f^T'U 

-f©^>-*-©yx f > »^ wtfc^^ 

^X7*W£M&rU&^J:Mtfi^£-fe7 FT£«, 
[03 0 5] *-y^**7tc-r*. (A^y-*-© 

Wf^7*M^ a (1 
/2»©77vy {ha 1 f__s e c) ifi-ky F£ft 

[0306] -e©&anc (-en^/j^r-c*^) 

-T£„ (fn*iADC^t>*^OU-F7 
^Fr&£)i#^ ADC**>*;l^6©#^>h£ 

[0 3 0 7] (*ti*iMtLm^T&t£#timvab 

[0308] <oh*k (-en^aofciewo^^^- 
o/c^iai* 1/1 o«Fra-ca^-rs. ( i/2»©7^ 
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v# {h a 1 f __s e c} £-te? F"f &) #©£ 

[0 30 9 ] (#-v;i^*>r&o/t) ^ft£ 
n&ffi^^^y fw©£x^T&*^ -eLrfft©H$ 

fffl^yfw^l^X^^L&l^ 10 
7*X;>*-©rfH^ 

[0310] ^ ^-^^i$^rxy-^ 0 

>hf& 0 ^y >£©1f^y 7-fe-^£ieHT& 0 (tK 
jB*/c«x<5-©-rf y-fe-^«r^y> hfSCi^S 

[0 3 11] *©ta*K: (^-^?^4^';>htS 20 

F-rs. *©«*>cc (^ay^A<o«ja^^-rf 
s©K»*^y>hr-s. 

[0312] *©K;fciC ^JKOfWUOftt>0*^ 

«j#-fe^y>h©»^*^y> F-rs. 30 

[0313] *©&**>«: (#-X©tR!8©-rf vfe-^«r 

*5<fc^att4^ , y>h , rs. ?*x^~©;i^:/©»;b 
nwsf* i sisfrr * y f - * jwmet 

LED»X^«H?-F : L E D $X^©S»*»JJH 

{L-r^o 40 

7*X.r?-©*^ 

[0 3 14] ^'J-^tS. T^x-f^l/iiit, &© 
J:5CCL/T^b-5r«:ai?Lyfc:***Jg!ft-rafi[*P I c 
*^vA©#$>*-2fC©flrrS : 
#3>£-KfiI= {K_h tied} * {ht^le 
d) 

CC-C, {K_ht led} ttJD(»LED^;WS 

WFM*U'»'r-sfca«>©s»r*t), -eon 52 oo/ so 



»HJ¥6-2 3 3 67 0 
100 

SOOtC^LC^ 1 5 200^14. 4 KHz ©P I CCD 

5 0 0tt*b-*©m2rC&£. 
[0315] {ht_led} BO-SOOOdt* 

5A*^|frc#£J:5K:, c©*x*tt!#K-c&&. y 

0TSTART*-#J?3ftfcJ:5K:* fntt/JCO^P 
y >^»^^<Dg<Et=i- F : y>**x*©£»*fflffl 

7 * X^ — CD#^ 

(77^(weir d_f laglttt? FT&*K 

^ur*ti*J-e©*ffi«:*5^&* i ^ t >r ji/rw&io 

icj£& 0 7*x^-©;U-:/©»;fo9 0 

I1«^©«;W*>K:$*i£j&\ *5WJV7h")*7 
*SRESET***«ijf, :&©S/-4r>X#gc 

a: HTO»B7P-ft- F±©»r&£ (H5 
4-^5 7#M) 0 

[0 3 16] 1. RS -2 3 2 7'y F©#£>6 
*RCC t r 1 - G ( 1 0iISc©7) ©3^£fei£-r&o 
RS-2 3 2#- F*4>tt< £$> l»IH#-y>^b^ 
LtCt r 1 -Gs&SU^-^StlSti^ $*«©:3>tf 

>^<Om<DT^<X(D^ 5 ^.X^r-^3 Ay F*» 

6RS-2 3 2#-FKSa E fqjW-5tiS^^*5. Ctr 

[0 3 17] 2. MORE^-aWStifc^i'S**** 

ffSttfc*^ -y-- trx*>y -©-"-• f 

■)*70»K(Ctf<. 

*orx7-*u#~FTSc<fc#r*&c> : 

1) e-^HJt-^tS. 2) *-#-F±©*fc>. 

&£u, fcicwnBRLEDtt^^y^-rs. 3) 

[03 18] 4. A"7-rv^»K©loCC*Jt>rx7 
-^gC&i, K*LfcRR»©*W»^3*i, ^LT 

if- ex y -©^ - F ^ x 7©t£#r^©T f-tx* 

i»rS3-K rMORE99 9j«rRWl/t, 
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v Kiin ^?n^ 0 

[0319] 6. CRETIN^U^>3>^-fA 
£X£-hU CO^Xf-AteSI^^T^^VT- 
^ U^;l^J;r)&£X^£X£- b-r^. 
7. ^yf'J-RAMif©77 v y^r^^ * ^0"C, it 
S3&*«iESti/c^i*^^«:mS. «-Cfcl>»^ x^ 10 

f-X h^©r^-feX^:J|f#-r-5 3- K TMORE9 9 

[0320] 8. iEwc>7>f >©jajft»*a9ffi-r-s 
ttjffi ^ f i c ti h omfi&SL? z> fp i*5 * m 

T1f~tfX#> y-©*fi6^ h^©7#-feX£3If#T 
TMORE 9 9 9 j *|»^L/T V K£ 
P^T& a 20 
[0 3 2 1 ] 9. 2»A42^'>a>CC*Jl»ri3tSL/cJ:^ 

-t^X^>y-CD|$iEf*X h^coy#-tzx£31f#-r£^ 
- K TMORE 9 9 9 J *:I»*U/T* *-;\* v K£p * 

10. A 7 f V *-R AM*©7 7 -^^f x •> It, 
■fe**SfW Sn- K TMORE 9 9 9J *|*J*LT* 30 

k^p ^-r£ e 

[0 3 2 2 ] 11. »Kfr&-Fr&l>»£, ;^f*y- 
RAM^777^fx^lt, H-s^SHfsnr 

m/cl»*><!: !fCCB*-r-5. ^— e s 4 

[0 3 2 3] 12. tw^e-^l. -tt/tjMS* 40 

13. ^yfj-RAM^fx^i'or, SttfttcHtt 

[0324] 14. h ?^U^;l/©:i-1f©-f 

-x©x# ';->£f^x:/u^T& e 

^5 14#rar-Si, F5HMAX I AMP"CrfiBR3ti"C 

l>S*#C»*a©»C»fi<OSJ£«©RffiHr*S. CCD 50 
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DA#t,>ff&, Himont PD^'i^Pfb^/c 
tiVa 1 tec HH-4 4 4# , ;7PtfU>J&>6fEfc 

£ D il^O/ctt*4iif5J-C*or^, DNAWO'PCR 

DNA*SCCfyii#S#SC<!:K:i:or«M-r5PCRS 
lS«:»*ii-r^0ra«U3te^J:^tcrs, ^x»- 

5 l*©^ffiAttA^W«:«0. 012+0. 00 W 
(0. 3 0 + 0. 0 3mm) T£> 9, ^LTt?©8&«l 

{cBB-r-sscoftKttAsawcctti 7 # r&& 0 17° n 

fflt-fe ^ ^ > h CCte l^TSJHB^ISJ* 9 4 °C© 1 "Crt CC 

5#najb*6t8\ -eurcti^co^^^-^-r^p^ 

©V~*BBI«£:/Q^7 3>^U ZLXJEmcfv? 
[0 3 2 5] Sir^HOSWtfiffiffl-rSi*, 

B»*s^!ft *s«ff!«fta© i °crt tc -r s ©cc , c ©isfm 
«jfeffa*©^-f^n*C«<fcJt«ur. j^j 1/2-2 

/3©B$K^*r^©^'C^ i 9, *Ut:cn»ia5 1 fiC 
TSTWOiB^MAX I AMPtiMf*iJ:i>l 1 5tc 
7p-r^n«fcf3^3l>WC»H©MI CROAMPfWI 

[0 3 2 6 ] MAX IAMPf*Jj:CfMICROAMP 
09-0. 012-f>f (0. 23-0. 30mn)-C^> 

? ^ itpc Rfx.fcm&* A# < -r s i 
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£ 0 1. 1 2 (2 8. 4mm) ©i®£ (H5 1 Kfc 

l^tSB)^0. 7 80^>f (19. 8 mm) © 
ffiCMO'O. 3 9 5-Y>*(10. 0mm)©_L©IX 
H©SJIS (D©^-&) "Ctt, MAX I AMPS©B$lffl 
5@ft««tf 1 4#T?&£#, Cti«3t»«FM©J:^K:iE 
WK»J3££*ifc^ofc. HI 5(CtST <fc9j®l>S©/c& 
©MICROAMP£©B*B£»tt, H3SWfC«\ 0. 
0 0 9>f>f±0. 00H>f (0. 23±0. 03 

[0 3 2 7 ] H5 2li<fcD|C»i©M I CROAMPf 

tt»C>SCDMAX I AMPf©»64f^t^)6 
05 2£#flT&£, MICROAMPfWI 

*t 7 2 ^©mfaais** 6 9 4 "c©«waa4affi© 1 °crt 

77^§tltC^ fl H5 2K*Jl>T, 1 0 0 // 1 £D^ 

»#*«©*«:#&0fc. ^l^ci^-^n/c 
^-^■SfcfcoffliStt, 9. Sf^tf^RflteJitfO. 20 
00 9^>^ (0. 2 3inn) ©IWSSfeoMl CR.O 

0. 03 0 ^>? (0. 7 6mm) ©igJPS £ *>OJia>ig 

©v^^oa^s«cfi©i o o i ©KfsKc-^rH-* 

COM I CROAMP«W«C3?3 6»«rt-r9 4TIO«W 
PCRt-f 2)VWpU< tis>2r><D*7>7to&&V—!7 

< bt ©h© c n 6©fii«SB»*& *©*sm£ 

cc*9 h"C*^ci-c*s. *fi©pcR^D-fe^ecte 
/teas^f-****- h u"csjt*^»©aa[«:»fc 
y-^fittK*oriijaW"*ci*s-c*tt^. 

[0 328]H5Ut 2 5tC<fc 

DM AC I AMPf^«fcJgtt3*ifc#»J y*utu>© 
vzf&7jk?. y^©^SEfc«fcCf«©±©Ka 
©rt®J0. 002>f>? (0. 0 5mm)*5££>'0. 0 50 
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0 5-(>*(0. 1 3rrm) ©M©J»0 R*©A:«>©^:# 

[0 32 9] 05 3 W\ S651, ^t-/^65 0fcj: 
0' t )x^6 5 2OTIK^fc M6 5 6»*+3r^ 

B©*tcai<»oa*ti&©*i»±o, ^urftni^^n 

/cSiigto? £fc#©H*Mf ©±8B^ 0 <£ 0 ±©+ 

^©^F^oJtfciU Lti 1 5CCteWS*/h©«F 
S3*i5**F53:** yy r ©£»te<fc9ftI*.£C<!:#'C 

[0 3 3 0 ] <g*5<fctf+i> 

* l 5^sr©ra i 2 6 "C£r©^gr*~~ h ^ 

U-y&SoJt&r#>£H imont PD7 0 1 

ffi«*fco««©*©ffifl§©£ 07lc^WK:^fl5r s© 
t\ Sttfcft: l ii©ffiffl©fc««>tcaftSf-3n5. 

[0 3 3 1 ] M I CROAMPtO/c^O+tf^JB 
*/ci* 1 2 * + v y©«»^ U^F'Jf y^A^oJt^t? 

y'ZZ b y 9^6«»3K5Ci*lT*-5. MAX I A 
MPt©/c&©** v^WHSCCTftStiTC^Jc^tcBSC 

[ 0 3 3 2 ] M I C RO AMP^±©ti^^oJ^i-r^> 
#X-PCRK*©»ft]©/cd«)©*/Jvfl««, MAX I 
AMPftCOHT5 0 0/z fiK©RIMi 
-7 0-C-l 2 6°Cr&£. JCS«Fn«K»©fflfC«|? 

«rl/l«ffi©3 7%KrtCC5943&S3Q:SB#IH<!:OrafJSS 
ft£ 0 »SWttl£SB#HI«, 5 0 m l ©^t«CCo^r 
7. 0»*C&9, ^Lt2 0 v l ©^£»{C-3l»r5. 0 

ff»A 

a— «f©W >f7 

n.-if©-f x-X©Ge n e Amp©PCR^X 
fA9 6 0 0(D@W, PCR^t^^P^A^: 

[0 3 3 3 ] A*"5IUBft3o©ga©y r P^^A3&s|¥aE-r 
HOLD^D^AIt fc* hLfcfi©B*HI«:oi» 
"C«J#3tiS^. *S^tt^fi©B*IIBK^T«l$3 

n^itsTOP+-tcJ: , 3 ff ± s n 5 ©rj&Sj^ 

hf&h* C YC L E y 7 Att^l^ 1/C7 >7*^> 

<t^a^^ABiii6^*--x©«Fa*asj!in-rs. cn\t 

y'D ^ A tt 9 £ -C©R5&£*J J: 9 9 $ r ©^ A 9 
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WffeiTS. METHOD^n^AW:. 1 7©fiB*. 
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* [0 3 3 4] ^Itl 5 5 0©i 

sa«u fu *fcBSitsci*sr 

fett.sn/c^u^A©^ h 'i^is^ 

[0 3 3 5 ] 
[fU ] 



•x-riK 9 6 0 0<D*-#- K 



Heating 



RUN 




MORE 






BACK 




STEP 



cooling 



PAUSE 



OPTION 



HOt 






ENTER 



RUN : 7*U^A©tw X^U-f^^^P^A©^ 5K 

FOpu s^^H - ^ 30 
MORE : 7>^^A©fa^l/^^ F 

(3-F9 9 9iU:*i8£) . 
[0 3 3 6 ] BACK : 0— ©* y ->F<9©iiu©7 -f 

^n»«r©^f y->cctt<. 

STEP :'*<DX^ 1 7 -f-Jb FtCTCCtt 

PAUSE : v^3iT;I/S!H)i&*©A:*CC^-XOfc$ 

AT 1 ^ F F 40 
[0337] OPTION: M ~ *-<Dmm*MLXX 
-V^*£*CCK|*>0 (-#£©*:^>3>^U-U>^ 
PROGRAM diaplay 



STOP : Hff On^^ny^A^rT^- FtS^ 

[0 33 8 ] CE : J»S»©A*4^ U 
ENTER: aift^ftOA^fcSWtt 0 * > - * 
B%«WBSC*5, YES/NOOjBSfcSttK*^ 

©A^Twx^woaar**^. ENTERS 

[0 33 9] fI(DV^fA9 6 0 0 ©^ A X^U^f 

[0 34 0] 

[3*2] 

Example: 



Prog /// 
Menu 



Msg Temp 



CYCL #17 Done 74.0C 
RUN* STORE-PRINT-HOME 



Prog HOLD. CYCL. AUTO^/diMETH-C*^ 

#### -fuifvAU (i-i5o) %tc\z?n&$:mmztitj;^m'&? 
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107 108 
Msg Dne, Error, Aborts fdit ^ ^ > ^ 

Temp m&<o%mu& 

Menu A^nJS6fc*^S'a> 
[034 1] * * [S3 ] 

STOTIKE display Example: 

Action Temp Ramp to 94 . 0C 29- 6C 

_ Timer Prog/Cyc 10:00 Cycle 14 

Action Txx. x'CCC*Jl»r«»j */c» T xx . x"CtC^>^J 
Temp 3i£©WftSfl[ 

Timer g^/ctt7>7'«^^> F ^^yf^^, &£1>KF 

ORE VE R <D$m&fffl &-C#y>hT 
Pro g/Cy c HOLD7? YjUCOUT fPr og xxx J V$>& 

CYCL$/c&*AUT Oy r 4 MZ TCyc 1 e xxj T 

[0 34 2 ] * * C*4] 

MORE diaplay Example: 

Setpt Tot Cyc Setpt #3 Tot Cyc 25 

Setpt «SEO»SS# ( 1 -9) -#^> 
Tot Cyc 31^ECD7'P^^ACCfc^^1f>f ^;UO^It©# (1-99) 
Timer :/Pd^ AtcfcttSSgoHSffl («fM> -#0>h^> 
Prog 31ficD^P^7A# (1-15 0) 

[0 34 3] ★ ★ [»5] 

KEYPAD PAUSE diaplay Example: 

Prog /*/ Temp AUTO /18 55. OC 

PAUSE Timer PAUSE 9:45 

Prog HOLD, CYCL. AUTO^/diMETHt*)^ 

#### 7"U^A# (1-15 0) */c«-€-n***/clEttStlftC»»^? 

? ? 

Msg Done, Error, A b o r t £/c&:/^ >^ 

Temp »&©«*4SK 

Timer «/8l«e&#-XH*IB|- ii+> > b 

[0 344] 40 
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(56) 
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Select Option 9600 
BUN-CREATE-EDIT-UTIL, 

TOP LEVEL display 



Run 




Enter program 


*xxx 


RUN display 


Edit 




Enter program 


#xxx 


EDIT display 



tl/c^P^A^ RUN, EDIT$/di7'P^7A 

soA^tt^^iettwtcsBte-r-o. edit*/c«^ 20 

H*f^£ ^ D y 7 ACD^tt^-r -f * ^ U 5 tl h . 
[0 34 5 ] STOP <*4M;->*TK:*Mp-r> ttc 
&BACK («f07-f-JUFCCtt<> $/c(JENTER 

7AS«»tS. RUN-STORE-PR I NT-H 
OME>~*-©RUN*i88M"£*\ 

y K±©RUN+-*ff-rc<tcc<fcr>r, 

[0 346] 30 
[«7] 



Tube type: MICRO 
React vol: lOOuL . 

OPT I ON*-teM ICRO (MicroAmpf) 
tflhTH I N (»«©Gen eAmpf) (C«©S* 
h^-r*. ^-1f^WM©e*«JsS0fc*i*. OTH 

ER©af*^3>*«*D-r-5. a«c5Sj£*a*A*-r 

£t£#r#£o Cft6©'*7-rf-*«C©:/n4^A 40 
iifcCCtfitesnS, ENTER»cn6©ffl*»^BX 

ho 

[0347] 
[«8] 



Select print Bode 
O FF - CY CLE-SETPOINT 



Create program 
HQLD-CYCL-MJTO-KETH 

CREATE display 



Select function 
DIR-CONFIG— DIAG-DEL __ 

UTIL display 

&<D7V>2<DMBi****.F>ti2>a CYCLES 
ho SETPO I NTW^t©i^ (7>77^ 

[0348] 
[*9] 



Select print mode 
OFF-ON 



[0 34 9] 
[110] 



Cover temp Is xx°C 
Run starts at 100 c c 



»$n/c^^i o o'cjhtt***^ 

7>Be*W«:H»&T4. a— !f3WSTOP*fJr> 

^P^A^-b-T'l^t^RUN - STORE 
-PR I NT-HOMEy^a-iCfcC^HOME^ 

[0350] 

[sin 

Prog #xxx -not stored 
Continue? YES 



(57) 
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[0 3 5 1 ] 
[gU 2] 



Beep while Hold? NO 



HOLD #xxx xx* xC 

RUK- STORE- PRIHT-HOKE 



PROGRAM display 



Hold &t xx,2£C 
_ Hold FOREVER-xxx:xx 

IR-TStitf-Ct*. [0 3 5 3 ] 

[0 35 2] [3114] 
[3113] * 



Hold at xx. xC xx. xC 
xxx : xx Prog ** 



Hone 



RUNTIME display 



MORE display 



HOLD /xx 
PAUSE xx:xx 



xx, xC 



tfone 



KEYPAD PAUSE display 



PROGRAMMED PAUSE 



PE Cetus GeneAmp PCR^fA9 60 0 Ver xx. 
x 1990^1 1^140 xx:xx AM 

^<D§2:MICRO SlSftg: 100//1 SKS^o?^ H5E*©x. x*C 

ew 

HOLD7 , P^7A#xxx 

HOLDT'u^A: xx. x 6 C xxx:xx xx. x°C xxx 

: x x$/c&J 

HOLD^O^A:xx. x°C FOREVER HI 
x : x x 

HOLD7'P^7A#xx 



: xx. x°C x x 
7>©SSIS 1 990^1 1^140 xx:x 



x AM 

[0 354] 
[«1 5] 



CYCL #XXX XX. XC 

PirK-STORE-PRlWT-HOKE 



PROGRAM display 



% Temperature PCR 



^Htf»3-C*S. CtlttCCD^ay^ACCteWSRffi 50 [0 35 6 ] 



[0355] 
40 [3*16] 

Setpt #1 Bamp xx.;xx 

xx. xC Hold_xj£2_xx_ 



[3U 7] 
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(58) 

* [SU 9] 
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Total cycles - ape 

Pause during^un?_KO_ 

[0 3 5 7 ] 
[SI 8] 



Pause after eetpt #ac 
Beep while p^useTYgS_ 

[0 3 5 8 ] 



1st pause at cycl xx. 

[0359] 
[*2 0] 



10 Pause time xx,:xx 



^IBff©si<--X«Flffl«a-if<ofllJi8©*K:-fe * h 3ft 

[0360] 
[SI2 1 ] 



Ramp to xx. xC xx.xC Setpt #x Tot Cyc xx 

xxx : xx ^r cie xx Hrs left X.X Frogxxx_ 



RUNTIME display (ramp) MORE display 



Hold at xx, xC xx. xC 

xxx : xx gyclg—XX 

RUNTIME display (hold) 



CYCL /XXX XX. XC 

PAUSE XXtXX 
KEYPAD PAUSE display 

PE Cetus GeneAmp PCR^fA9 6 0 0 Ver xx. 
x 1990^1 1^140 xx:xx AM 

^CDM:MICRO JSfSfta : 1 0 0 // 1 I^O?* K*©x. x"C 

CYCL^U^^A#xxx 
CYCL#xx 

Setpt#x RAMP7'D^7A:xx. x'C xx:xx ^:xx 
. x "C x x : x x 
HOLDT'P^Aixx. x'C xx:xx HR:xx. x'C xx:x 

x 

• (9*r©«3Ej&) 
(9 9*r©K5&&> 

CYCL7'P^7A#xxx-7>©^ 1 9 9 0^1 1^140 xx:x 
x AM 

CYCL^ny^A#xxx-^-1fCDT^-h 1 9 90^1 1^140 x 



Setpt #x xx. xC 

PAUSE xx:xx Cycle_xx 

PROGRAMMED PAUSE 
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115 116 
x:xx AM (Ttf-h 

[0 3 6 1] Setpt #l xx. xC 

[»2 2] — ^e/temp?YES^ 



AUTO #xxx xx. xC 

RUN- STORE-PRINT-HOME 

PROGRAM display 



x. Temperature PCR 



ft5&r 5 . 1^9 ©R5EjS*s» 3 ti S . 
[0 3 6 2 ] 
[312 3] 



Setpt /l xx.xC 
Hold for xx:xx 



[0 36 3] 

[«24] * 



Hold at xx. xc xx. xC 
xxx : xx cycle xx 

RUNTIME display 



[0 36 4] 
C*25] 



xx. xC delta _ x.xC 
delta xxixx 



OPT I ON*-tt*EP£±&C (1M ^Jb*C0*«*Q> * 

[0365] 
C*2 6] 



Total cycles - xx 



9 9 £Jl/J&*HF3ft£. 

[0366] 
[«2 7] 



Setpt #x Tot Cyc xx 
Hrs left x.^C Progxxx 

MORE display 



None 

AUTO #xxx xx. xc 

«n« Programmed pause" 

KEYPAD PAUSE display 



X X . 



PE Cetus GeneAmp PCRVXfA 9 6 0 0 Ver 
x 1990^1 1^140 xx:xx AM 
f^l:MICRO : 1 0 0 u 1 fflttitVvf Wt&*<Dx. x°C 

AUT07*P^A#xxx 
CYCL#xx 

Setpt#x RAMP7'P^A:xx. x'C xx:xx ^RS : x x 
. x "C x x : x x 
HOLD7'a^A: xx. x"C xx:xx ^R:xx. x'C xx:x 

x 

• (9*r©«5&£> 
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(9 9* 



[0367] 
[312 8] 



CYCL7*P^7A#xxx-7>£D^i 1 990^1 1^120 xx 
x AM 



CYCL7'uy7A# xx x-i— tf<DT#- h 
x : xx AM 



1 990^1 1^126 x 



METH /xxx 
R UN- STORE - 



XX, XC 
FRIKT-HOKE 



PROGRAM display 



RUNTIME, MOREte.fc^PAUSECOSSti, 

2o©aittI©MORE«7n^A6ti6. 
[0369] 
[*3 0] 



Link progs: 



METH /xxx aaa-bbb- 
ccc-ddd-eee-fff^352l_ 
ADDITIONAL MORE display 



[0368] 
[S2 9] 



20 m&gtf £tixi*>z>7'u ^7A ©»« 7 ^ y isjr 3 ~c * 

[0370] 
[3*3 1 ] 



hhh-i i i - j j j -kxJt-1 1 1- 



— *30 

PE Cetus GeneAmp PCR^fA9 60 0 Ver xx. 
x 1990^11^140 xx:xx AM 

m<om: MICRO Sl£ft»:10 0Ml BW&^n** K3£*©x. x"C 



METHOD(07'U^7A#xx x 
METHOD<D7'n^7A#xxx 

[0 3 7 1 ] 
[313 2] 



Select option 
^JjETHOD-PRQGRAM DATA 

METHOD c©^fttc*$t>r «j>^oyfc*^oy , 5 

PROGRA DATA C©#SHC*N,>T U Ofc 



- -f ^ r > # s ft ft a ^ ^ a 

STORE^RUN-STORE-PR I NT-HOM 

1^-7 u fit'j>mci*st3F5*i. lettsn/c 
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[0 3 7 2 ] 
[#13 3] 



Store 

Enter program /xxx 
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So 

[0376] 
[3137] 



So 

[0373] 
[«3 4] 



Progxxx is protected 
Enter user /xxxx 



[0374] 
[#13 5] 



Progxxx is protected 
Wrong user number! 



Can f t overwrite prog 
Linked in method xxx 



ns. 

[0 37 7] 
[«38] 



Store 

TPr^tec^^rograB^^JJ^^ 

[0 3 7 8 ] 
[*39 ] 



#RB±*ofcf& W©fc©«:R*. A-1fBiEL^#* 

A#-r 3 hcd^ * >X3&«^ ens. 

[0375] 

[»3 6 ] 

■ i 30 

Progxxx is linked in 
^Methxxx Continue?YES 

* 



Store 
_JEnter user /xxxx 

[0 3 7 9 ] 
[SI4 0] 



Prog /xxx User /xxxx 

OK to store? YES Prog /xxx User #xxxx 

mi ^— m ^—— mm '^— m OK to overwrite? YES 



-5. :/n^A#«H3 ft a— ?f#tt3Hti 

So 

[0380] 
[$4 1 ] 



Select function 
DIR-CONFTf:-n TAG . DEL 

UTIL display"™""^^^"™ 



CONF IGit WSJ^i^SttCCfmottffl^^-lf^ 
[0 3 8 1 ] D I AGIt 7>*^<DIWjg£R»rL* 

50 [0 38 2 ] 



(62) 
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[*42] 



Directory 

PROG-TYPE-USER^PRIWT 

[0 3 8 3 ] 
[»4 3] 



Directory 10 

[0384] 
[*44] 



HOLD #124 
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METH /150 User #1234 



[0389] 
[«4 9] 



Directory Print 
PROG-TYPE-USER 



[0390] 
[3*5 0 ] 



Configuration 
EDIT -PRINT 



20 



STOP « jl— !f K±©ft^K:R£ J: 9 tc 2 tf&o 

[0 3 8 5 ] 
C*45] 



Directory 

HOLD-CYCL-AUTO-HETH 

30 



[0 38 6 ] 
[*4 6] 



CYCL /15 



[0387] 
[14 7] 



Directory 

Enter user #xxxx 



[0 3 8 8 ] 
[^4 8] 



?i>\ *Slr»ttSTEP+-4»tCi«:J:ot8i!t4 
Ci*sr*S. PR I NT«C<D7y ^JU©rtg*^U 

[0 3 9 1 ] 
C«5 1 ] 



Time: xx:xx 
^^ate^mm^dd^jn^^^^^ 

[0 39 2] 
[315 2 ] 



Runtime printer OFF 
Runtime beeper ON 



40 5>*-YA©:/';>*#0NT&-&Ji^ a— !f«ft^ 

[0393] 
[315 3] 



Pause time-out limit 
xx;xx 



50 
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[0394] 
[3*54] 



Allowed setpt error 
x. x c C 



[0 39 5 ] 
[315 5] 



Idle state setpoint 
xx°C 
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[ 0 3 9 8 ] 
[3*5 8] 



Rxn vol=xxxuL T«xxxs 
__Rxn_vol=xxxuL T=xxxs 

W r»!3ij©«j £YESCC-fey hUfc*^ 3ffi 

[0 3 9 9 ] 
[3159] 



. Delete 
PROG RAM -USER- ALL 



[0 39 6] [040 0] 

[3156] [3160] 



Start clock within Delete 

x.x»C of setpoint ^Snte^^ro^raj^xxx^ 



i. o°cr&£ 0 

[0 3 9 7 ] 
[815 7] 



Special tube? NO 



a-tWM i c r oAmp*fcB$R>S©Gen eAm 



30 [040 1 ] 
[316 1 ] 



Can't delete progxxx 
Linked in methodxxxl 



[0 40 2] 

[3162 ] 

40 m—mm— 

Progxxx is protected 
Enter user gxxxx 



[0 40 3 ] 
[316 3] 
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Progxxx ie protected 
__Wrong user number] 

[0404] 

me 4] 

i 10 

Prog fxxx User #xxxx 
—££lgte_£rogram? YES 

[040 5] 
[«6 5 ] 



Delete 20 
Enter user /xxxx 

[040 6] 
[S6 6] 
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User /xxxx 

Delete all progs?YES 

[0410] 
C*7 0] 



Delete every 
_ unprotec ted proey?YES 

[04 11] 
[»7 1 ] 



Delete 

No progs with /xxxx 

[0 40 7] 
K6 7] 



Progs linked in aeth 

[0408] 
K6 8] 



Can't delete progxxx 
Linked in xaethodxxxi 



a* y > * L/c^^-rr 5 . 

[0 40 9] 



Enter Diag Test /l 
REVIEW HISTORY FILE 



*SW4STEP*/c«BACK*-*«flaLrWJa3te 
h£jILriM* y>y-r-5Ci**T*S. STE 
P*/c6aBACK*-*»'r*CC, 

[0412] 
[»72] 



Enter Diag Test /l 
__RgVIEW HISTORY FILE 

ffll7 t -Y MX* 5 0 0*t?CD«»07>©l/3-F4 

wcc^yrstifcfft. ^a^AjiHSStiS. 

[0413] 
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HISTORY 
ALL* STAT- 



nnn 

ERRORS - 



recs 
PRNT 



817 7,^^7 r <Ol>tp<DM&<Dl<^-~ F© 

( Tnnnj ) 4SSfS, 
F£H&„ ATART»K8©l/3- KO*41S, E 
RROR Sttx?-©-* F©#£ 
IS. P RNT«II7 7 /cti-»?r 10 

^'J>hT^ 0 1/3- F©2o©S!tt* 1) ^O^A 

#©U 3- FT*£. M$^P^A& 

io©«»H2^> htorffiasn, ^ltt^© 

&W©A* (5 0if^;ux61&£.£=3 5 OA*) # 

^^©^py^AtiPCR^ny^Atis £ 
A^tta^aoiBJ^riwisn, c^urn^n* 

1f3&JSS^*U3- F©SS*ai!Rl//cJ©^. STEP^ 
to*BACK«»tRl/fcffl©l @©A*{tJ:?M< r * 

H©M : x x x x 
KJ£f*» :xxxwl 
C 1 k^^-hw/x. x°C 



**±T*rsr*35. STEP*fcttBACK©fflCta 
&&£g< CiU^t, ffi2^-f>£ r***:/#x 
xxAAj ^-tftt**»*A*U *L 

-CENTER*ffLr*©ffl*SWBS(0, -€* 0"CA*© 
ttttX+^^Stl. Mil (STEP) (BA 
CK) -T^o STEP*fcttBACK©ETCcRNU*- 

^riegr^ci^ctor, a-ifttjatRL/cM©**© 

U3-F# (iiOU3-F) *fcttU3-F#l (* 
fcSC>U=i-F) KtljlKKK CiTO4. STOP 
raMH*-F£#jtU ^U7 7^f^^^ 

t>3B©U3-F 
[0414] 
[«74] 



•ffff #xxx/mma 
message 



rf f f f jliHOLD, CYCL*teBAUTOt?* 
-5. r x xxj iJ^O^AOft-CiS. r/mmmj 

>#o/t:/p^A&coi>T©:£?£©$t -£©&*» 
ccr&& 0 rnnnj »U3-F©»t*S. r^-fe 



X^-l-xx/xx/xx 
x x : x x 

jl^bO xx/xx/xx : xx 
^ffi©^ 

^Xxx:xx, xx. x°C 



n * # ttR£-5© C ©MSrtr X £ - 
^>©x£- F©B$^fcJ:t>*S^ 



7* P y ^ A \t C ©fiKK *5 I >T C ©B*BD©flfl 



BcAWft**- F©> ■y-fe-S? 

^*©»»xxx. xB*IH 

jl— !f©T#- F 



c ©a©^©^ t7t*o/c 

:z— !f K STOP + -?:7 XDffltCW T 

F©#-X«^©»flEpJffi&«FMR 

lt& o fcfi©u#Hfilrt ccRj&Sici flit u ft ^ 
^p^^A^T^-F-r^/dfe©sfr 
r&£ 0 n^7>^(o , c-ioo s c, 
i <rc©w#) »»7©^>:/»ft (Ri-tt 

©5^U>^) ©10X1 0<O)\,y$yy'7 

7-7 M*. TC 2 **ffift©0Befi©Brc5 
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233670 



+ 1 0# 
f-^U3- F 

r f J tiHOLD, CYCL*/ci*AUTOr*S r x 
xxj B^a^7A©at*S 
[04 15] 

[*7 5] ^^^^^ 
f #>ocx /mmffi ddd.dC nnn 



10 



r/mmmj « U L/c7'P 95 A > 

r d d d . d J ttH^j£©Sffir*£ 
Tnnnj KOftt**- 

rz j tt^&oBrcAS 20 

r mmm. s s J ttRS£©B*l!0r*£ 

©/c«Mc«ng<*ft£^*>5. 

[04 16] 

[&7 6] 

seeeage ddd.dC nnn 
Cycyy Setpt z mroaiss 
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r d d d . d j imt> 9 OWtM^LOmWi'Vi) 5 
r n n n j ^1/3- Fftr*£ 

r z j 

I'm mm. s s J W:R5££©H*IBT>** 
o/c : 

[0417] *UK©x^- F©tefcr>CCfel> 

HS.^©ia®i+/-^-if©l«flai^ fv 7 ho 
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'7 ^;KD-^v $<D*~ a-MO'C, 
;Ko^y> h©ju-?->«:r^-b^-rs. option 

[0418] 

[3*7 7] 

HISTORY nnn recs 
AlXr-STAT— ERRORS— PRNT 



[04 19] 
C«78] 



Print History 
ALL-STAT-ERRORS 



ALL 7 7-f;l'W^tOl/3- F*^y > 
STAT ttSSOUa-FOAi^yVh-rS 
ERRORS x^-©^ ^-b-^toUa- F©# 

fc^y^F-r* 

[0420] 
[*79] 



Print History 
^rint^ro^^rocMfvx 



mi (**>*Btt) ©:/*^A»»*JWt©:7P^A 

a-1f«^y> h^riafe-r^^^py^Acr) 
St^t^t^ci^t^^ ^y>Kom. ;x©*^ 

[042 1 ] 
[*8 0 ] 



Print History 
^^^grintin^^ 



:/y > h Ocfcl^-C 

b-£©xX F 
[0422] 
[»8 1 ] 



7*y > \~<omM<DM~*- 
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Enter Diag Tent fZ 
HEATER TEST 



[042 3 ] 10 
[§18 2] 



Heater Test Blk^XX.X 
going to 35C. . . 

r^n v 9®But*tiffi 5 o # c*a»u/c«2 o»w* 

~*-Stt*. 2 £«**»*£«©-*?•&-- 
^#StS3*iS. 20 

[0424] 

[318 3] 



Heater Test PASSES 



[0425] 
[St8 4] 



30 



Enter Diag Test f2L 

rWTT.T.ER TEST 



ft£Pf*xb«:, K*4^n^^<DfiS3&*3 5'Cs&>6 1 5"C 
**i*s^p^^iaK*3 5"CK:3ifS<h#. ^oxd^'j 
[0 42 6 ] 

[f*8 5] 40 



Chillr Test BDc-XX.X 
going to 35C« . . 

2 5WMU/ci2 OfMBHe-^-StiS. 20» 

[0427] 
[*8 6] 



Chiller test PASSES 



[11 ] *«IH©«^CCfi£^^-vjH?--f ?7-<D7u 
[12 ] **9I©«^fctfc5K»:/D ? ^©¥Ml~Cft 

JUfcjjmeff^p ^©{|JMl~cft& 0 
[14 ] ISf^P * ^©$SiMl-Cft£ 0 
[15 ] K*4:/n v ^<D^mmv ft -5. 
[H6] H2*©W»6-6' CcJBoTBXo/cKft^a 

[H7] 12*©SJ«£i7-7' teS^TK^/cKf^P 

[H8] B2 4*©WI88-8' K»oTKofc«f4:/P 
**©KrffiBr*S. 

[199] 3 7->®7 ^lAt-^j;^P ^ 

[iio] 3!/->©7-/;^t-^cc*tor«*WJia 

<D&M*jr;?mj]? A >mjE© ^ ^ V V ft h . 
[ill] JI|I(fi{c3^> + *^.3>PCR^ h 

[1 l 2 ] S^/->©ttS:feStKH^P * >?<JM 

[113] 3 7->Ot-^©?IHt*S, 

[H4] ffi^*ssm«e»#F©T©ffffl*^*\ 
f£*4&£2t t$B9 © ^ ^ 7 r ft £ . 
[115] * ^©*0ciBil3tifcS»*«*J±c; 

[116] (A) RCIsIB©>f >^^X©I6S©^7 
"CftS. (B) ^/^Mlg^'Jl/X©^^ 7 
(C) ^Dv^©j»^>^X©|£S*sJ:CXiaK«H© 

( D ) SSR^n * ^/Kf4«->^ f - a©JR«WSS© 

[117] 3 7-><D b - ^©$»iCf ffl t S^iC 
o^r©lt«5ett*«ai«JfCH2 9 HStiS^t. 6o©M 

fts«»©'r-<r©«-»o/i:fiffi^«WfflK±'caiiCc 
»o. 5-c«rt^jR*-rsf±*«r?n-r. 

[118] Xte«W»ff#IS£LfcDNA©»Ci»* 

[119] F*^-*$«fcOfflIII63nfcffifi©KH 
irft£, 

[12 0] *^>f h*#^'-. »S:/a?#fcJ:C«HM&3 
*ifc5^©T»K:»8 L>tcs ^oaair ft So 
50 [12 1] (A) K»^a^^±(cESStifct*©. 
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mt&]m<DT-b>7 y -offiwm-c&z. (b) tm^ 

f**4Sfc J: * * v » * U t, >§Q6 ««© T -fe > ^ y 
[022] hcco^r©^^ 

[02 4] {I«0r&<5 o 
[02 6] H2 2tC*j^S«J«2 6-2 6'' CCiGoTBK 
[02 7] H2 2CC*$W£WK2 7-2 7 / &£?&oTHX 
[02 8] ^u-ACD^OcoWMiatecfc^au^RHBIt? 

[029 ] Hz u^KseoKffiiar*^. 
[03 0] ismsoiawoKKHrfts. 

20 

[032] * * v rfOTs h y y 7'(D-$I»<D±ffi0-C& 
[033] ge^xJKD^^^Ciir-Y^-hU-©^^ 

[03 4] y^^^-©su»WKiB©flWiBia"c*s. 

[03 5] y^-f^-oa. WJBBr**. 

[03 6 ] 03 3 3 6- 3 6' Ct?QoT& 

[03 7] H3 3fC*5WSW«3 7-3 7' (CfiotK 30 

o /c y a i- - <d m m m r & £ . 

[038] 9 6 £*;KDV-f * — h U-©^7 

[03 9] ^-X<DJ&¥ffi0r&£ o 
[04 0] ^-X<DfM0-C&£o 

[04 1] ^-x©£&{lij®0r&£ a 

[042] H3 8tC*5C»'rW«4 2-4 2' Wotl 

[043] H3 8fC*5l»TW«4 3-4 3' ra^T^i 
o/c30t»©^-X©KffiHr*5. 40 
[044] H3 8 0C*5C>T«3»4 4-4 4' (cSotK 

[04 5] IK o/POW5H«feJ:Cf* * v 7imW&W. 

[04 6] Hl«:*5W5»aKWaiV^^A2 4<DiBia 
[04 7] h n^^X<D^u ? 

[04 8] #*9!fc1£5808lliU* FOi^^P? 50 
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[04 9 ] *^^^$fjffljxu^ hn^-^xco^n * 

[050] mmw^nmMomm^jyumv&z, 

[05 1 ] Sf^MAX I AMP"CrMR3*lT^S. ffi 

[052] m^mo&nmto<kuw^m<Dffimffi<Dm 

[05 3] Kf4SfeJ:c;++y^©¥ffiiar*5. 
[05 4 ] ^7-7y7HIUa»©7P-ft- h"C* 

[055] j*y-Ty ^KIWBJ*©^ n-* + - hr& 
[05 6] ^WHff©?*-**- 

[05 7 ] J*V-T v7'l£Mm&<Dyu-?v bV$> 

1 0-K» 

1 

1 6-«B3fc 
18,2 2-^X 

2 0 —WHP=»>tf^. — f 

2 4-M*ffli»M«Bh>*7^ 

2 8-a*« 

3 0, 3 2-t 
3 4-*KHfcB 
3 6- A** 

3 8-tttfJ* 

3 9-« 

4 0-»ffl«jg 
4 1-^ 
42"'7y> 

4 4-7* >«BWS 
4 5, 4 6-f 
4 7 

4 8~8& 

4 9- -si 4 TAft&f- + 

5 0-« 

5 1 -UX h y 
5 2, 5 4 
5 3-A# 

5 5-2WVU^>f FfWtff 
5 6-HHS»«KH2>^- 
5 7-7>P7&ffl^ + >*^ 

5 8 • ^> 

6 1 -»K-fe>-y-- 
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6 3 
6 7 

6 8 

7 0 

7 8 

8 2 
83 

9 1 

1 0 0- 
1 1 6- 
1 2 2- 
1 2 8, 
1 3 0. 
1 3 4- 
1 46- 
14 7- 
1 4 8- 
1 5 0, 
1 5 4- 
1 5 6- 
1 5 8- 
16 0- 

16 2- 
1 6 4- 
1 6 6- 
1 7 0" 

17 2* 
17 4- 

1 9 8- 

2 0 0, 
2 2 8, 
2 3 4- 
2 5 0, 
2 5 4- 
2 5 6, 
2 6 0. 
2 6 6. 
2 7 6- 
2 8 2- 
2 8 8* 
2 9 2- 

2 9 4- 

3 1 2- 
3 1 6* 
3 1 8- 
3 2 0. 
3 24. 
3 3 2, 
3 3 6- 
3 3 8- 
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■ 

8 9. 9 0-K»^ x;U 

9 3. 9 5, 9 7, 9 9 + 
1 0 7""7>^*P^ + >*^ 
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1 3 0. 1 3 2-3FL 

1 3 2-fci;?l 
-1 4 3-7L 
•sjOUF 

■•tttffr^^** F 

1 5 2-n-f 

-^tt-f a > 

2 0 2-JidrW«« 

2 3 o-^omm 

2 5 2-^9 

2 6 2-v~#-;UFfc-*«W5 

2 68-^7^7 F 



■sow 

•I/? FXf y jx-T-teV^y - 
3 2 

3 2 8-W4S 

3 3 £Xv->7 



3 4 # F U- 

3 4 2-vOn^O-^U-h©7l/-A 

3 4 6-±ffl5©^0 

3 6 8-n«BB^^^y^S 

3 7 2-*W7^f ^ h 

3 7 6-K*4« 

3 7 

3 8 2-?L©*tlpJT*^0 
3 8 6-yf-^T"- 
10 3 9 4-^x^ 

3 9 6-*:/ 

4 0 2-*— <DtiCW?vX? v ZW-W 
4 1 0-71 

4 1 4-7 , 7X? : ^^^ 
4 16. 4 1 F 
4 2 0-^ 
4 2 4-JftMWfctt»S 
4 5 O-v-r ZU-fv-teyy- 
4 5 2-7 FU*>** 
20 4 5 4-f-^^ 
45 6-EPROM 

4 5 8 -Ji v f* v^fv 7"RAM 

4 6 ^/#U>#- 
4 6 2-7FMf3-^- 
4 6 4-^^^-feU^ F^'X 
4 6 6-*-#- F 
4 6 8--f * 

4 7 0-*-#- F-f >#7*-*[HliB 
4 7 2. 4 7 4-7 r P^ApJtB3&IHH^^^ 
30 4 7 6-»ii*3> hP-7- 
47 8-UART 
4 8 0 --RAM 

4 8 2-^P^A?IllB&«(0ji*SfJIBK« (PIC) 
4 8 4-:/P^A^ffife7U-fSWI*?:7" (PAL) 
4 8 6- 1 2 v h©7tPW^ y#;l/=i>A«-* 
- (A/D) 

492. 4 9 4-7J^7'l/^t 
4 9 6-2. 0 0 O^-ACD&tfi^ 

4 9 8- + 1 5sl<JUhO«HI3*lfc«*«*e 
40 5 0 0-tf>t-y-f*- F 

5 0 6-«jE«E#fe£8 

5 1 2-RMS*fDC3>^-f-lEllB 

5 1 ^-^>F7>X 

530. 532, 534, 5 3 6 -^WKOftStlfc 

F^T ^ * h'7-f^- 

5 3 

546. 5 4 8-»W#? F7^F*-f 
5 5 0- ry<— Vt 'ir"^ J ^7^ 
5 6 6— tfaJ££lfttH8 
50 56 8-27-f>^ 
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CF t-»X*-»:fD?5A 

cf ♦-^7*-^7?^'•*yr. 



VES 



( 'J -t? y h j 




(ZD 



[SUB] W4f2^29B 



[«flFl»3R<OlBH] 

a ) hWB^>< t & 1 -3<PW»gja<P4>< £ & 1 o<Dfr ^ 
b ) 
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-fe 

T&^TS^&£^&li#Jl2 <Pg{B. 

T, aagn — T, BW Pn -i + (T tn - T iB „ n .i)^ t 
<rt.r»„/tau 

T . n ttffgj n tc frtt £ ^P y g &g 

t a uttffif8B»^<»Wg^^6MIB»^g)tftWB$g 
[»3#I 5 ] <WBg-g>f»W»gSKttft5»^6 1 4 

tmt iyTW«-r&i»5Rg5<pgit. 
[«*3i7 3 jjWBgjBEjSattt* B«K*4attr * £ if 

Ba»^ty»«3»ta«^> H»^qyg<PffiMg>» 2o 

xfr;b FWS-y-frJt' FCC»W«:g«EgtiTC>&Wjcg 
7<D^g. 



b) iiraBgz:ox*ji^tt£. ^[g(D^>7'v , >^gTlfl 

^^n^^offi§B^^->ccff#r&giftx»ji/^ 

c) ^[gi^if>^v>^iK^^fe^^^n^n(Df5fiB^ 

d) ^ia^>^u>^[K^^fe^^mfiB^n^ncDfla 
^^->^c^^^x^ju^^friB^n-encDM^cD 

-o^^o^{t:iigrmriB^Mg^±^g^/c & » 
o^^BsaMg-c^^ argBSWgw^ wis 

tB^@[^miiBmggcDx^ju^ti(D^^<!: iri&rrs^ 
a, 

c) ^[Hioif>^u>m^^fec?5auiB^4aa ; £:^ 

d) g^b«<DBgK»ag> ainio»>^';>^gM«: 

e ) ^[p]cd^> ^ u > ^ziB^cc«riBagftan^/ctf w 

Power=CP/ramp rate+b ias 
CC7 t Power «Bffg<Pg<b*^»&fceg)K;^ftafc 

b i a sttBWB^^^TX^ao^ax^Jl/^ 

ramp rate ttJgffl»<OB«K<4ffla[4S:SaBB»& 

[ wsRg i 4 ] «r§B»iiLaMtt4-ia<p» > ? y > ^g 
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(fee* SW*JB 12X13:13 cpj£{g ; 

T, n = T Bn . 1 + Powe r * ( t„ ttry<1 /CP) 

CCtT t ,. t ^Jn - ltCfefrS:/Py »ag 

ho 

Powe r {tm?M$&<Dx-*Jl' : ¥''C$>Z><> 

r$tp ^c±# s # £ mi aagtf fln#£ff z> tc^xomu 

Pwr = CP/t lnt . rv ,^ ( (SP-T..„ Pn _g)*F 

^ t ail/ t|ntirv«>^T t ., pn -l ~T Bn ) 

CCtPw r ^moV-^^V >^IMW«:_h#3-e& 

s Pttffif§Bg{k«oB«a<4iag, 

f a ar ib^{ bf^gp a ing£&*&g t mizmium. t <pm<o 

gEBfrf a/cam, fliriKoif^^y^ygHitcfe^sBjraB 
fei > r ±ff s -it & ^< » BifgaBffift^offl^ ttiE-r saw* 

311 2^6 1 5<Pl^ti^*lg<0g{B. 
[fft#3j 1 9 ] Bii8B«^«««ft± 0 . 5 'Cr&SSt 
^3g 1 8 (D^go 

[ftf^Jjf 2 0 ] iiWB»»8W*. VSM(OD->^ 

tp^±»Sii&^»agi*ftl^^»5HirgBS»±g)fBr: 
int sum n =int sum ft .i + (SP-T 

■BHgn-l)\ 

pwr adj=ki*int sum n , 
CCtpwr ad j tefiuiBx^;U^iIE3g, 
int s um„ UttfMn CCtetf &jBa«^g)ffl, 
int s urn-, ttftgln - 1 CCfetf &jRg8t»g<P 

s Pttgr§Bg{i:%<DB«Kaag. 



MWtg2 0<PiaB, 

[MjR3B2 2 ] arsBSIffgBttffiBBatt±<D»^Ox 
^ju^ffl^iriB^ti^n^^v r ->^#v r ->Mgcc 

[»#JB 2 3 ] li»B«ftgW*, 

a ) bWBK*4^p y »g>ayafl=g)KgQ ^c^[gl(0if>^ 
U > jfglB ft «: »fc ti h x * ;b ^ fcftffi 0 , 

b) M§Bvx^ji/KCc^E|g)-9->7 p ';>^gB i: t 3 «:»t> 

c) fl!T^W««cc^B<Diy->^y>mw»«:»fe 

a) ^@<pif>^i;>^graftcfe^5ffiriB%a»oKg 

b) ^|||<P»>^i;>^g|BK:fe^&^'Py^ag^gfe 

ia<p^>^y>^Mgcte^&%taft<DiiSBOg>ag 
[ w^g 2 5 ] nwaatnaag^ ^notf > y > ^ 

12 4^1. 

Tfpaan ~Tf 0 ,, n -i + ( T 8fl ~ Tf „ , on -i ) ^ t 
Interval / t a U 2 

CC?T fo . B , «BfgJn{Cte^&%t6tfag, 

t a u 2 ttjjWBgfeiattPltSB'J (Q^feWCCfoZ. 
[§>5RJB2 6 3 flWBt a u 2t*ft3 0&\ t 1ntervBl 
ttftO. 2r»^§ll5ft3B2 5<Qgg. 

[ tmm 2 7 ] b»bsw«»*, ^[hcd^ > ^ y > y 

gBCcfe^&friBK^^P y jycDBg^oatc <fc D & 

5 W^B 2 4^526 ti^ 1 ^C0^g o 
T an = T Bn _ 1 + p o we r * (t tB t.rv.i/CP) 
CCTT.n-tttWFgJn ~ 1 W^P7 ^CDag. 

1 1 n t t v i «•» > ^ y > y BmoBaBBBB > 

C P ^gtflB^P y »g>«twga. 

power »BjrgBgfgg>aggf bgg^s &fca>g>£gs 

totta^->^jtoit6n&gEag>^w-x»ju^r»^, 

[ WsRJg 2 8 ] HWBig»gg3&i«BB%a»g« 0 
fetl&x»jU^. 

foam-pwr=C* (T fln -T f(> . Hn ) 

fIL t f o am-p wrtt^gJnCCfetf&ffifB^raflgg 
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Ffc»?&x»;l^«jfrS: % 

manifold 1 o s s = KA (T, n -T An ) +K 

C (T an -Tc n ) +TM (dT/dt) 

fflU manifold-los s ffliHB^ISP-fr:/:/ 

KlJ:orftffi-r^gt5R312 3fr6 2 805feOl>-yft;fr 

[ wasa 3 0] a mit a n/c * y ^ ^ - -b'atBRjsg) 
<p» > y > ggia (c w & a h ccgfrft & x » 

ambient 1 o s s = K2 A (T, n -T An ) +K 
2C (T,,-T tn ) +TM2 (dT/dt) 
{BU ambient 1 o s s IZm&^tMW x ) 
>ygW^fetf &6}8BHH«:g3bn^Hi|gBx^;U^»jfe 
K2A^»M«W«-»-aH3>^^»>X 

jMnrg)3»aWagK:gL<, TM2#8WB'5H3*ift: 
HH^ggXRffJWCCgl/ < . dT/dt ^fflB^ji 

KJ:-jTftS-r5gtac3B2 3fr6 2 9<P5frOl>-f*t;fr 
1 3fCc§B«g)gil. 

[it^3 i ] «rgaawgB#. WiB^EKoifv^'j 

B£cpx*;l^£, 

central pwr-pwrlcpe r 
manifold pwr = pwr*mp e r+man 
i f o 1 d loss 

edge p w r = * e p e r + amb i e n t lo 
s s 

fiU pwrttMSiag|J»KK:90<, mani 
fold loss ttmr§B^ilO-^>^' l J >^gW«:te 
tf&Hir§B-yx^;bFK:»-r&x»Jl:4 g «fteCCgO< 1 a 
mbient loss kntfrfB^gjcp-frV^ y > ^gP^ 

cc fe n z> mmm m tc at -r & «fsa»88g>«««<P x * ju =p 



IHjfeCC^L < .central p w r ttiiWB3-|S<D-fr 

x^^ftcgK, manifold p wrtt^lKP 
If >7'y >^g^^fe^^mFIBvx^;U KftHB««Ccan 
i6^xWtCfO< t edge p w r teflufB^ 

®<Dir> ■? y > ^iBiccfe^&8irgBi»gS3i»flnaa««K:fti 

£6ft&x;M/=P«:gL< , c p e r ttBWatfjfefflgg) 
Kf4^P y £gWP8B#K:gU < , m p e r ^aulBvx 
F««<PKt4^P v 9W&<0$l»K&l>< s e p e 
r »ar§Bi»a^«W<PKI4^P y ^g^cDSfrft^b 

[§11^3 2] cper^O. 6 6fc^U< t mp 
erfflftO. 2 0^^, eper^ftO, 14tC^ 
U>«WSB3 ncgB«g)Sg. 

[tf!#Ji3 3 ] fiWBKBT'P y »»<D«K ; y > 

??»aaiB £ £ »»<oat»r ^ ^ r x &£P3i&£ & 
w§B/<^r^zfey^>^ r ?»aigB3& s iirgB±8i»ffi 

MIB^VTX^aiMS§^Mo'C^g$^Oat-^<!: > ft 
lumm3 4 ] fiWB»ggBff]jiBB:/P y ZttCtoZ h 

n^gai±<o?»ax»;u^^fltg-r&»^3B3 3 fciaig 

[ »#3B 3 5 ] ffi BB«»giga* , 

a. gfg<pgfbag^»s/cag><D«rga^py ^(cat-r& 
^tt<DW5<px»jnft»gr&^a> 

b. BWB4-iag)1f>^y>^glHICcfe^&a>4^Py » 

<DMBag^Biraa»5g>x^^¥<DW«t<g: or^-r^ 

c. ME^iao»>^y>jnzw{cfe^&BrrgBa«aa[ 

d. jaffi»TL/c«o gasbag <bBjr8B^iag)»>^ 

y > ^gBltctei>r BfiRS mflBiEBtfcDif >^ y > ^ 
St. 

e. BWB^EKPty-V^y >^g^^fe^^MB—as^ ; £: 

«^&fca&ow§BggiW?&aiBii^*»g-r^^ig, 

^3I3 4CCtBtlt<Dg{B, 

[§»5R3»3 6 ] WiBBCK^P y »tC»B$»nA6n^^ 
x^;b^"^r, 

power=CP/ramp rate + b i as 
{BQ % p 0 we rtt3fgg{bag^»&/cfe<D«riB^P 
y »K»t-r&BirgB±x»jl/=P'Cj!5)'3, CP«BWB^Py 

^o^it^fb < , bias ^fifB^vyx^ai^ 
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fflOftfflx*;U^T&9 t ramp rate^ftt fflmtti:tt?Zx*)V¥m&OB>£ifitZ>CtiCj:*). 



<o m mmss. t mtmmx. & p & «*fig t <om<o 

CP/t lBt , rvl i* [ (SP-T., aDn - 1 )^F 

au/tintirvBl^Tmon-i ~T Bn J 

cp»awa^Py»g>»flwaK:gb<, sp 
izmmvm&mmmiumcm o < , f tt«84«<PBir 

urftg-r sgwa«3 6 ccia«(P«iB, 

ffc&, 

manifold loss = KA(T Bn -T An )+K 

C (T Bn ~T Cn ) +TM (dT/d t ) 

(B manifold los s{SM^^M<0D'>'7 

»; > j^zwKcfetf &fr8Bv^-»ji/ Rcat-rsmifax*^ 

>^S»CCgQ<, T AB taglBlnr<DjaHagtCgO 

<, T CH tt^mnr<PMgB^^r^j»aapi<pattcc^b 

<» dT/d t ttHiUB^iStRStifcgfbggtcgO 

^(D/cagxpyHft^^, 8WB»W«{S^, MB 

amb i ent 1 oss=K2A (T Bn -T An ) + K 

2C (T Bn ~ Ten ) +TM2 (dT/dt) 

{flU ambient 1 o s s temnttM<DV->7' x ) 

&lg%ijn rcD&aifflJ&gKllgb < . TM2 «H»BftHg 

IM3R3B4 o ] fMaswaafc^ «rg^Bg>»>^v 

b. friB^^^x^jU^etulBv^^Jt'K^BUlB 



c. ?fr£P:/U~^*>f> h^rgufB^P ygfflg&9fflB?ft 

d. tuiB ^>^?»aigB^B!f§BEpfa«y^^ajf a^ai^u 

[W*3i4 1 3 BfflB^:/U- mflB^ 
g^(PM(Pil<PW»r&&a^3B4 0 CcfBiScP^g, 

[nmm4 3 ] «riBa-ifoBgo/c§g:gjS(DW»^ 
Lx<pm^im&am^m>mmffi. y ^mt 
Lxmmyuy a g»^a7tcga«<pgiB, 
[W^g4 4 3 «BBitgaS{B**, 3--1f^«flB^a7 

l>Sfg*g4 3 tCiB«g>ga, 
(M5S314 5 3 BWBA^gai^g^CC, jflB&^P^ 
^ j|/g>fcfeg)^-1f^lig Ltd*? 4Z>)\siJ^>V Z^itf 

4 4 ccEaoga, 

[ii^3i4 6 ] Bwaagaa^s e>cc 1 qcd^p f n 

•T^^a^miiL, milB^PhJ^, BWBfiSfrftS:/ 
py ^jbcDfiJ^^tS^L, ;ucofEfiaJii 
ffCDftS^^P hnjU<DjS^<bOrgulB^P h n;u^jffi 
tftUT«fil£-r&M^3B4 5 tc§B«g)g{B. 

[ MsflB 4 8 3 8jriB»g«ig^ 8 6 tcjf 7' p h a 

frzwm-f ttw&i&m ux\,>z>mmm 4 e x« 4 7 cc 

[lf^Jg4 9 3 WgB8«a«#, «»<Pfflf§B^P h ^ 

;ucctec^&ffa£<DariB^P7 ^^^-r^^a^ii 
at*j:^giir&#a^«ori>&Ht^a4 6^6 4 

9 g) ^> l-3B«:§Bt8g>g{B, 

cgftffBs 1 3 wrgBgii^fgft-rs/c«><o«j^BirgB 

6CC^«Lr^&W5S3l4 3KgB<8<Qga. 
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1 CcfBCCDgiS, 

[it aag 5 3 ] m&mtiommmcmmz attwtc w 

m&m 5 1 x» 5 2 cci ais<s>$gg 0 
c awes 5 4 3 anBK*4^«±-r&fca&o«rgaiag3&s 

5 3&> 6 5 4 g> ^ feg) 1 gtcf BttcPSK, 

£TO»gj&P^B$BtC^ 
§ B A^JgB £ &*7J<D a - Ifggig I fcfiiCD A?J CC 
ASfeor&SSMSasSXfctS 6tciBtgg>&B. 
[jftjcgs 8 3 V- A ^JUWCcS^g^HOHjHBaift 

ftttitt, «r§B»i^—tfasfflccg^>fc«jgr»&M 
^3j5 7gg»<paa. 

jg^S6CCfll^./c§t^3B4 5-5 9<Pl>r*ifrl QfcgB 

6 0gBtt<Pg{B. 

2a-lfagg{Cj:&feora)&W^3B6 0X«6 1 IB 
3»B6 2gBtS<Pgg. 

[11^316 4 3 If ^Bficgg^fflgBOitirgBatt 

«rgB»2a-ifasttccg^t>fc«ffi0tt'c^ 

2gBSS<Di£go 

C»>5jc3B6 5 3 BWBIf ^JU^7^> hEtfc^TIf >f » 

a*b ccs & ±»a5<Piaffi^ag ^ a » w cc t§ap s -a- & 

6(C«^fcW^3B4 5 - 6 A<D^Ttlfr 1 ^CC 
gBi8<P8Bg. 

Cill5ftB6 6 3 1M »JbBfcg:&£a^j£Plg3££B 
g^attWK:Wj!mS-&&fiugB^R<PlBfiB. gWBAflg 



g6 SgBttOiai. 

[WjR3H6 7 3 tf >f ^J^BKig&^gggE^OKg^fi 

gg>BWBa»»an» t awBAaaa&^u-cAasfts 

C»#g6 8 3 if >f ^JUBKg&gfta^fflgOBWBa 
gWt3g6 7 8B«<P»g, 

[M^3B6 9 3 If >f »^BtcS&Ri£^aS<DB!rgBa 

■wttttt. ««W3A-if«ettccg-Ji>fcittWjgK-c 

3^*3 6CCflfjtfcW^c3g4 5-6 9 coo-ma* 1 QCC 
[g»^3g7 13 If ^^BCCg^^ggg^Oiggj^a 

^7 OlBigO^a, 

[g»sK3B 723 ^ Jt/Bccg^^gggjagpga^a 

gOmtlBaKr^^, frgBA^g{E : fe/M/TA^8n& 
W4JL-1f«ggCcJ:^feorA^W^B7 0Xt3:7 1 

[§»»3B7 3 3 *m ^jbBccg^gas&sagoBwea 

gftftS7 2fBiScpi£Bo 

[W5»g7 4 3 •» y »^Bccg^gB&sag<p«rgsa 

8 66ca«Ofc»^g4 3-7 4QC^m^ 1 PKlBiE 
^fl|-r&gfl*g7 5gBtS<P»», 

[ Maes 7 7 3 tWBBi4ag3&i«rgBggg^agg>ag 

mfflftbc h Z> t # k: BugBaa:g^«SFB»B^»&3£ ^>J:^ 

a-if3^grggAj3g{B^brKagtBH^«gT 
3 C ^ ^ pJ^CCT g €>{C^« LfcW^g 7-7 

[W3RJB 7 8 3 «BaRfrKJS**gtt& Aflaat* 

SfiWBttigBgtt*WK^ 

LT^ST &§lt^3g 2 fBtKCD^Bo 
[gg^3l 7 9 3 ffigBftiaft^ag>»Br » * y » ^^fT 



[ awes 8 1 3 mM^^mcomm **v>? £^f-r 

g, ^y^';-RAM«aitegh E PROMil, 7"P 

u>ggg, ^P^^^^tt«a^W]IBgg> T^p 
y/f^jul^&g^ RS-2 3 25P, *?4 7s?\s4 

*-*-F, b-^\ fl&iftglflL EPROMSX 
Vy9\ 77-A*!?x7^-^g>l/^k y^yf-U — 

4 3fBiSCDgg, 

[ff#Jj8 6 3 T7"P^[|]ggfcfet7& K 'J 7 h^-r 
TX<D 1 BXttffiREKD-y-x bW£<D$mi 

SM5gg8 5Kit<P»g. 

[ff#3f8 73 mrlBJ>b'^~ »fc£, jUffrKl. 7*P 

»5R3B4 3-5 OfBigepgg,, 
Mil LfcM^JB 7 f Bi£cDi£g 0 
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[imm 9 4 ] area a«rii«E s Jhfc«£.£«»ag*i 

c nmm 9 5 ] awa <* ftfcg^*^ig«** 
s 5 5-7 4ot>-rti^ 1 oK:§aig<oga, 

[»^c3B9 6 3 buIB^P y gftftftKCKa 
IBt8cp^g 0 

»g>ft^j{b^»tfg»»g9 egaigogg. 

[W5S3B9 8 3 HiHBVXf-ACcaatt5n/cf»«J6rEPBI 

Sti/c^P hP^colBR ->Xf-A$j^iE 
^7^»<Q, d>fr< £felo%aM»^9 8 8Bttg)g 

Mo 

31 1 - 9 9 <D\<>?tl& 1 QCClBtgO^g. 
[§»3B3gl 0 1 3 ffffBP>fc'~-£fc£, gj^^n/cv 

MM-r&nxm 1 - 9 9oc^-rn^ 1 ^^gaigogg, 

[11^31 1 0 2 3 f»B=*>g g±^xy^ 

»WIHfg)affi7y ^^3B^F-r^W5R3B4 3-5 OCQ 
i>fti» l ^>^IBt8C>gg a 

[wt3»B 1033 &ftm<Dm&Whm&<®z®.®uic 

'J>tj:<±i>i ocDSB»gftCCfe^^^ u > ^ — tarns 
i£<D. J>f^-^ > OTB^ft < t h 1 QCDi^Wm<D 

^py^^wccaiegn&^py^ag-b^. rc^ 
j>^^-»wi«igaft«3Bggccj:settgw^, ^> 
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MBP>b' 

a ) ^<PB$MCCfe^&MBt$f4^P ? ^CDffig£jfcf 

b ) ^s$^cci:^3triB^^p ? ^g>ag<ow»^ u 

c) m^mimnm^oum^mwctbxmmmR 
& a 

nmm iQ4] fttFfB^^af4cDag^^^-r€>mrfB 
mourn, 

( i ) MiB4>& < t & i po«t*gscaw&flf i <pm$ 

T aBHP . n = T.„,. n -i + (T„. n ~T 

»„. H -i) * t <Bt . rv „/tau . {cseoTfts-r&x^ 

t%%Jn - 1 r^U/cillr^4>f -^Vl^TO^ji 
ffi, T B . n tt^gJnTO^Py^affi. t tllt . r „i»& 
jffl>f>»w<jMB<PB$IB (») , tau itmi Bm 1 OSft 
B^r^^6MIBm2(D^^^^K>/c^ fr^ft 

[gwag 10 5] It^JI l o 3 <D-%mzte^x , mfIB 

&ftitr &gg 2 ^ y ~giMi*gsg-r saw £ , 

Cvi) 3HfeO-»>^iaBCcte^ 5 «fg««cc J: ■? 

[iMag 10 6] smsb l o 5 g>^a«:fet>r , mfIB 
f»»u ffiiBJ^g^-gwfflfta^stt. ftriB-^>^ 



Cxi) fulB4>< <h fe-^vr-^^ FCC#^&gftlg&R 
tfiuiB^ftfil^ V - 6 «»^<P<&"' V - fjfe^r jlU? I 

[ nmm io7] # u > ^ - -^aatRisg) a Masfcc 

Ca) £B±ffi&jmTffi&*gPfc^^P?g&. 
Cb) MB^g±ffiftCC^jasn&MIMLriB^J8»i^1t- 

CO M^3 5° ^6 10 0° cra>&ij^tf»i-agft^ 
Mb6fci>iB9»^te< £fefto. i° c/wotfe-c 

Cd) ffHB'< Y 7 X&£P<£ 0 ^gtc ^P y » <PMg£^ 

[i««3B 108] ig^Ji i o 7 (omv- << v jusmicte 

iflBlf > ^» xjUMB^J»a»^J<D|ltM1f >^ 
[gt^jg 10 9] l o 8 aymiM Zfrmmitcte 

8X12 <PjEB^jB^J <fc 0 ft 

[§>3»B 110] W^3g 1 0 9 <Df&V4 2 Jl/gaCCfe 
l>t t WriB-»>^^Py 0 0^66 0 0 7,7 h 

[Msgs ill] was! 1 0 8 t0f&1?->f » JUSaKte 
l^r, giia-^>^^Py ^a^P y ^ ; £:iiO'rmflB± 

bwb^ r ^?&aittBir§B^^ >f 7 i 
[Wjag 112] §t3gjg 1 1 1 <pm&4 ^J^g&Cfe 
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g g 

m^m 113] m>m i o 7 g>&iM * juiaiccte 
or, g!HB=i>^a- »waan<»^att^p vzotctb 

^g>liriB8Bj} > g>fca&<0d>< £fe— ^OglgV/'-^aiJ- 
8B<Dfca&g)d>< £fe-QCP»2<Pv^><fc£:B«-rSg 
g. 

ist^g 1141 fii#3f 1 1 3 <dmim zjmwtcte 

gfcfeTK: ft & > fc - » £ 0 fiS£ggo 

[W#3g 115] gjsRJg 1 0 7 <rffl&4 »;uiMK:fe 
or, SgB1f>^^Py^»^cpjHBK:«rgBiByj^ 
JfT£:/P y ^IB5»CcaiKLfc<»1^^olBS«^> F 

[if 3fc3j? 116] g»5R3B 1 1 5 (Df^if A 2 JUggtcte 

or , a>gBi»Bi»ttariBiByj<Pia 0 ^rUKWcca^r o 

5$gg 0 

[nmm 117] gwaa 1 1 5 <m&4 2 juawcfe 
or, BiWB3>^^-»wareiffianii^«tt. iwb^p 

y g <Dtctb<D$>$k<D J > b' * - » WfflaOftMft^/'- > 
< j:fe-^»2 jrJIMf 

nmm 118] ggaag 1 1 7 e>&»>f g juskkjs 
or, mnz*yt'~~mm^mMM^mzmi&m& 

[gfjRJg 119] li#Jg 1 0 7 epflftiM 9 )l>$imtte 

or, loo' C3&=>6^>< tbmi' cm»<omsx, 

> :/»a^s* bc jntr £gg. 

nmm 120] nnon 1 1 9 <p»» * jv^gccfe 

OT , argBjB^JttgB«tc||tia 0 > ^ 9 x;U J: 0 ft 
£^1B?'J£& U 3&>^«rgB»>^U^P y &k£m%E& 

m>m 121] nna& 1 2 0 <p&-^ ?jmmia$ 
or, »aigft^^^&^>^»&ai»i>>»jug>^iqi 

[If #3j 12 2] 1 1 9<P»1M ^jggfcfc 

Or, J>fcfa-»W<SftH»g«»^>^flD<»-r&C j: 



[If 3Sf 12 3] 19^ 1 2 2 cp&i^ g A^Sgfcfc 
or, OTB^^jffi^tt^p y ^<PfcabO»»<Pafl 
^JOTtl^^-/->(b, »>:/jU»x;U|BW&Stf 
^p y jyoiBfl-fiPfca&g>j>< ocp */->t % SB^J 
OfflMO^P y ^<Pffi#Ofc#><£>4>< <b fe— ?<D%2 <P 

cw^ui 124] 1 2 3 vm-v-A zjusmta* 
or, «rgBJ>fc'^-»wia^tBMft^attiijrgB^gje 

€>^g 0 

[ff#3j 12 5] lf^3g 1 0 7 CPSfryV ^Jl^gSCfe 
0"C, y^a-^(Paffi<i:^x^<oaffi<b<PHI'Cffi— CC« 

<PjKScpeB^J»>^^^-^rtK:fei>r^ 

m>m 126] 1 2 5 <p&t^ g juggtcfc 

l^r, 3tfffi^R«BirgB»>^^a-^<Pfca&(Dg?BgJ 

^^f-><b, &^ J .-^ccoi>rffrgB»ffijj^im»-rs 
CHtsRg 127] nmm 1 2 6 om^A ^)mmc^ 

C^r, gtflB^^7 : ->t3:9 4-l 1 0' CtPBHOMftfi 
[If jR3g 12 8] fg^ll 1 2 7 (OmV-A ZJlgimcte 

or, BjrgB^f-viai 0 o-^ 1 io' commou^. 
im$v% 129] w^cg 1 0 7 6 1 2 8 oo-rn^ 

<o»lf^»j^g{cfeor, iirgBftHft^RfeWg-r^p 
> tr ^ - » f a ^Mcc^ii 0 /c^g c 
m&mi 3 0 ] if^gi 1 9fre> 1 2 4<dow 
oOftif^ ^;^g&cfeor, aulBPVb'jL-^^^^A 

[if^g 131] #v a 5— ^awstsoatt^offl 

x 1 2<Pffi^jByjg>-9->7 r ^»x;t/^afllL, huIB^p 
y^«IByj^B-r^jaH««^«U> MfB^aH^ 

w figeB&*3 5^ 1 0 0' ccpfi^, ftm&tmto 
6tto^ur, ^><<i:fe^o. r cg»e>gg-cftiB 



Cd) 10 0° CfrWJXtbmV CggxP, 4 0° 
Ce) :/P y »<7)^V r ->C>/c^CDflD^-/-><b, RfH 

^3 0 0 0 ^7 A<pfiR^CC»UTgig— ^3HlfiF'r&» 

cg>^rt"C3 5-10 0° c<pffim<p— mmmc*?> 
m>m 13 2] mm 1 3 1 g>&-g- y ^uggtcte 

t>T. WiBttlg^'"gj:9 4^>6 1 1 0 e COglBlcPM 
Mo 

[»3ffg 13 3] IfgftJg 1 3 1 » Jl/g{B6Cte 

[§»3S3B 13 4] W^cg'l 3 3 OmV- A 2 ;l/SKKfe 

[»3R3g 13 5] WsRJg 1 3 4 cpflfi^ Y g Jl/ggKfe 

ficflfe A-e i a& & * > tfthtez sag. 
innem 1 3 6 ] twaa-M*^ xjug>a«(c i og>^ 

1 3 5CClBtt€><ft»Y £JHBg, 

CII3c3gl 37] ^il^^tl/crlf^XDv^^P 

f^rtcc 9 6 * g?g>^ Y * p » Y » ~Wflg£ * JH1 

u__ 

bwb&vy»p»y»-w£»h:. -etoiEasccfe^rw 

0, *bTBWBftvY^P»Y»~ifflW*,. PiJfrPR 



WWPP6-2 3 3 6 7 0 

OTB±wa^<PgHaaTO<QT^tt«cctoi^r, itu 
iB±ff aat» 6 s» g fe o , 

«riB2oaBy>3&>6Ja&^7^7 i -^ y »«(D«^ggtt. 
BMB-tt Wft h U-6BWtt, Y * P » Y » 

Kojga^s»tt^& 8ff 1 2yj<pieyjg>9 

U fflB^apcPi&gfc^ flrfBgO±»am<P^J:Qfe 
*7a£tcimL. tWB^8Bft^iB«gtiycgcPiBS«fc0 

U - h g>ff^ <b S»tt#» ^ 8 1 2 ^JcpeB^IcD 9 6 CD 
^#<. ^Lr^lBW8BQj1gJ:!3fe/hS<ftorte 

jBB9 6^arg>&'yY»p^Y»-e»4g». -encc 

giE2og)6K»3&>6ia&^7^^^ y ^»<DgfiF8 

F'g. ^LrBwawft^x^rttc^ffi-r^^t, mffB2o 
Dffl^«:±^«:gas-r 5W^Jg 1 3 l ccIB^cd^y ^ 

[§ff^3B 13 8] mitt^-<DTJj^<DWLftUX, 
«riB2ooa^^6fl6&^^X.-y y g«<Pfi83»P«: 

[WjcJll 39] «r§B2og>g^>^6fi£&7 r ^X^-f 



(92) 



^?6-2 3 3 6 7 0 



[gft5R3gl 4 0] #~ K'O K<P/c8S><P4>ft< ti>2 

W »-f^'J >^g£9 6^^r^< <£frr5/c#> 
jjraa&w»p»^»-B»gtt. -e<PiH»cctei>t:Ba 

0, *UTiirae&W ?p $U»-«**gtt, .RMgoW 

A^<. ^urmflBWggo^s«j:Dt>/hg<^orfe 

iiWeff&JUa. HWBhU-<PrtffllCC«^0, jfWBfiSfeft 

«3&>CC±^CCBB»8 iiTfe 0 , buIB h U-flBaagWtt, 
MfB^MfJlggi^^^[5lD^g<h^orfe0, &X 
KhU-WK«*6tifciiWBg&. tfiiSfrlqh 7K¥^r5] 

[SfrRS 14 2] fTriB h U-aHsWOffigB^SBtt. R 



[jff^g 14 3] stria h hgg#, R^fulB 

7 mmA^ < fi&oTl>&fil#3i 1 4 2 CClBiScDSSllo 

cw^a 14 4] awe h u-aafl*. hkri h u-^ 

2fllja8gWd:|glD««K:g»atiri^S»^gl 4 1 CC 

cw^a 145] fffria b u-mm. mm bu-7 
> bmftticm&&ts£5tei&~?x^z>m>£mi 4 uaa 

[f1i3c3il 46] mflBh U--7'U- h8BW«. ^CCC 

fcenm< £fe2ooBBaag£Wu * or awe 

■T5J:5K:acort^gt^3il 4 1 «:8ei8<P§«, 
CIS#3g 147] graegt*. mffB b u-y'u- b%m 

l^W^g 1 4 6 frClBtt<0««, 

[wata 14 8] Bij§gPBa»^BWBg«, ^»^-r 
graag^ft^. «r§ahu-^BBK:Riog>^ri»i 
^atti& j: ^cciaastir c^waea 1 4 7 &ciai£cp=g 

inmm 149] mrfawta:, m&mn$m<&m&:&> l 

a 1 4 6 tciBigcpgg, 

[Ig^cJl 15 0] mflB^m^faiav^ ^ p » 

^»-a»g^9 6 2|ga£r^«i/ri^w^3Bi 4 ice 

8BttO««, 

[sw^a i5ii m^c, Brriagcctuia^^pj^^^ 

1 5 0 EClBiSO^go 

[§t^a 15 2] Htria^^ » ^ ^a, fiia^g^ft^: 

#m 1 5 1 cciafgo^o 
nmm 153] ifriar^^^Rg ti/c^aw»»^ 



(93) ^H¥6-2 33 67 0 

rwwsf 15 4] 12 m<pmz* y mim 1 6 2 1 frgg^^-^&&iKg^6, ffe^ 



BfiR.br tr^ai^a 1 5 1 6cgBiS<Pgg. 
CW^3l 15 5] 8tf 1 2ffJfPS^iBflltt:lBiB 

ittffBfr x aWB 9 6 *<PKI4g<PT«mteiE 0 < 

Wotfe^ xanB»<pv^»P jg-f^-^u- h 

^fle-r&w^g 1.4 1 iam<pmw 0 

nmm 156] awa* •» y ^ttgrgB«ie^iqjg)» 1 

(Di^trT^^BpJ^^orc^it^JSi 5 ucib 

[nmm 157] urea* * y y\m. Rmmr^o 
itmMt j: 0 ^fMts a a o r c > 5 if #3% 1 5 6 tarn 

[ii^i 5 8] tree* + y mmicmmm 

ttz^x^&mmm 1 5 6 tc§a»g>ga, 

cn>3CTi 59] tas^^irga^ft/t^*;^ 

fiBB^W-r&v-f H*gCCge»3ftfc 

r. 

T^C^eO*Lr*oaHteyBp/c**;~ hSE#£, 

a^^'-oc^^en, -ei/rTipi»cD^ffffl-r& 

C t dc <fc 0 , gglBKftWP* 1- y 7'#^Bf £ t % , . K 

[w^ca 160] ffi&mm^ii*. ffl&*rt-&* m 

[§»«3i 16 1] MfgBTl»l#g>fffflj3«.. ffUB&KH- 



^#a^iBurt^ai^gi s 9{c§Btt<o^-, 

[BHSfl 16 3] buIB* + v~?b, BUlBif?fBl3f41gCD 

MBim^x^^±^^as!-r^>^^itoito, tuiai 
preset o fe»i>fitt^r&fca&<piiiim^ie*a«L 
[nmm 16 4] w<4a^ft.^rtaL/c, < t $> 

i>r, 

are, 

[Masai 65] KfRmmojitmissmt. m 

fla8Bigi aaB»^. e<D^ffiCcttorj»3t8l8g)jtfi£ 

^&^«j»6c«att-r-5J:^{cBRorfeQ, mriBmia 

[ 16 6] j>8BRB0gttg>» 2 gBP»^fl^-r 
SIB, «tt^-Jl/^B&t&^i> y^g*-rg>J:9CC 

[Mats 16 7] HiH3JSJES8^»il-r^g^^rrfilg) 

Sftg3&^ ftl 7' £j&pri>&Hf3R3gl 6 5CC8BttO 

[If ^31 16 8] fulB^ 1 gBBCDKBCCfe 
I>r,.ft0. 23mm (0. 009 inch)»6ft 
0. 30mm (0. 0 12inch) ^-jtl^M^ 
31 1 6 7 tCgBttOiglSgg. 

16 9] wa3Sts2mm\t. smomm^ 

^.rftO. 30mm (0. 0 1 2 i n c h ) £ftoT l> 
5lg;£3g 1 6 8 CCIBi8<DJSi£g8. 

^ y »6C<t 0»aS*lfcW^3a 1 6 5 CCgBi8<PSl£g 

liff^gi 7 l ] ^j;^Pfcru>ccj:r)»ggnfca 
^17 0 {clB»g)Si£S8 B 
[M^JBl 7 2] HjjgBRjSgStC^x^CCfciJfe^ 

^brfflrBBg2ag^<P±ag<pa«gs/-;u^jB^ 
i^f; ^^aori^w^a i 6 5 {cgaaoRjs 

[iff^a 173] Mia* * y ^ar§B» 2 *mft<p±. 

a#<offffl^cciBji&^^«g^wori>&waaB 1 
7 2 tciajgcpa&gis., 



(94) 



33670 



[ m&m 17 4] «r§ ass 2 g«s#©wMfr ^^msg 

fcfa$S©&J&g3S, 
[«9!©»iffl&tt9n 
[000 1] 

[a*±03pM»p] * y 7 — ^aiRRis 

[0 00 2] 

*^y#-^«) ^^i-r^/c^tc wwjccwsEOfc 

~5/a>JHRB£#tfPCR:/P h =j;U£«0T1J- A 

i*B-r^*DNA*i«fc^)tc< it>2oo^ , ^-fv 
-3^6«fi6Sn. BJffi^^v-ttifS-r^fcDNA© 

IE. &h&K\ t ><r>fr<Df : **i' i )#z#i'*t' K h y 

tf^^x-r, «it«, d AT P , dCTP, dGTP 

fc^cxdTTP^^-r^o -««:. 

d n a# y y ^-HfoffftTtcaiSttiaKfei^prtcte 
[0003] #y^-^a«KJ6 (pcr) 

-r*y >^o«9:r*s. -r&to*. dn 

*«CDDNA<09rl/t»3fcT-«:-5< S<fct^3SE«CTS 

=e*^^y>ycc*5^r. pcrs6 
«ttDNA*SBrrSfcab©Ki»aa[ (>9 0"C) a> 
6. ^-fv-©r--y>^te<fca f f*fi©fctf>oj:o 
(SoaiS (40*c-7 o'C) ocK«urtM *y>^3 
ft£, pcR«c*5c»-c»*stis*-*^-r^y>y«: 

• • DNA • tr-v;l/ • if ^2^- 

(Perkin-Elmer Cetus DNA Thermal Cycler ) 19 
8 7*£fc»A3ft/c. 



[0 0 04] PCR©fctf>©j6ffi«\ 3Sfi, 
^iii)^^-o*^ 0 cft6©j£flH5Htt, »K©W5S* 

SWtttS© PCR S/* 7\^6««S£»* £"C& 5 5 . 

[0 0 0 5 ] bKD^A©^a^*^Kc*i 

(sts) *fijfflr-sci«:j:or, ^<m*ft-rs 

Ci**C&£. ST S 63:, PCRiCJ:0SSficit*I3 
ft, *0Tftfeft±O{4a*E!^r-5j®<3&so3a«F)3:iB 

S4«lt * C <h «&B i r Z> . 
[0 0 0 6] PCRomoK^iWlfStcotit, it 
»IXg*K*4©Plll*5<fcO f ltiHa©»«T«!:«i'&-r5C i 
*si»o*«Si&S. K»©SSW«il«c1f-v;nf 

^^y>y*pj*Birs«*»*)r&<, fr^ttcmm 

fctifc J: e>m^i8^©^©fc^© g 8M 1 3 ti/cBC 0 a 

arr»i»r, K*©3^h*«ii>'rs. 

[0 0 0 7 ]— »CC, PCRW-vfrD- 

>£^&o Ctlh<OA>^r^^<-^3 >©— ^ 
v - ©Ml WBfifcte J: o?tttt 3 ft tc 7 5 A v -©{# g& 
j£ffl©fe©r*-5. ffe^©-f>+^^-^3>«^tt, 
■Ttttofe, X*fl[©f#«S*!ft«:*©«l«?l5flE*Jj:Vf# 
g>f >+^^-->3>raPiCC*JliT^fflT^/c6{)© 4 — 

*tt©sscc»ai-rs3rc«)©t>©t?*5. pcR©m 
pcRtc^B^iasif^^^fejiafSjfi*^ ft 6 exec 

CCSIE©^^!^*^^©*^*^**^*, *^ 

«Ffr»4. 68 3. 2 0 2^ *H»K : »4 i 6 8 3, 
19 5^ EPOM2 5 8, 0 1 7#teJ:CX4. 8 8 
9, 8 1 8-^ (Ta g?j<y^7— ^»*©«F*r) fccfcCX 
f^tOffi©PCR(0M (MA, ^>-^X • 
U-S^a>) «CSai83ft*Cl^. 
[0 00 8 ] PCR©BWtt, *»J«:ffi*&L/c/jN3C^ 
S© TM^j DNAiH-O. DNA«r*SrC»*WCIH 
K-r-5C<h-CA^ e C©SJ£«. DNA©tt*3t- 

ffi©3t-^**-rsci*'Sd-rs. ffifflWft^ftT 

cc, *-^^^;Utt??a-rSDNA©fi*2flS«:o. eft 
tc^O^fsj^WiitfCcfct^r, Sltfi^«J©*cc?¥lSr 
-2>(*S© r«WJ fS^J ©DNA©IS©nt'- 



(95) 



»PB¥6-2 3 3 6 7 0 



[0009] mmm^pcRoum^^^MOo^x, 

PCR^0^7A|:94 c C©13f4aK"C^teLT 

£«#»©»££ 3 firi»HSfifU 

* 5 0 *C~ 7 2 "C©lfiH©fifiK:±tf * C C V^tl* 2 

«{#Kj8£«©M©#Ii©fctf>K:* Sj£ii^»©fiK 
£9 4'Ctc±W£C<!;K:J:o"C ^OPCRIf^^W 
H»&T£ . jftSWCCtt. 1l-^^JKi2 5-3 0 

&#S*0l>. Sice, {b^KJ6tt*©ai«©#*K: 

£ a lM£^©»»;fc&9*#l>©-C, C©iIJjn©B$[ta 
[0 0 1 1 ] 

1 0 0 iu 1 -c&o/c 0 ftSLW«:«, c©<fc5fcit8»H 
ell) ±Pfc&?LK#A3ftTl>fc. PCR^P-feX* 

justs towc, pcR^ah3;u©7r-{^cc*5c»r 

a - if tc <fc 9 *86 5 titcmm L tcM&to J: tfWM Ccfit 

9 )V<bW£ £%t&J£jr & P C R y p h n ;ud 7 
^©fiK©Xfb(cufc#or. ^©^©^©RSfcEi 

*i©ag^{b£3tf£. cne©ife!fS 
»©ft8«:*si>T, T^T©K**#IEfiWci*l— ©afttr 

©itS«:*5i»T, K»Sfl[(c*5WSR^«^«©K»^ 
n ^ ^rt©»0r*t»9f©aK©^*-tt. Tfcfrfc. :/ 



a^^©^«rt{cSft-T5»ffl[«ie«:j:0»*L/, cti 
KJ;gaSi*BraiM *;u©»ffi©i$IBfcfci>Tf6©R 

^3^6Kf4fce^*i#©il»3&s#fibfc*« % »b«t 
^t:©tt»CCOi>TR|— "CB^^oft:. PCRT'Dt^ 

r^fi^j PCR^pj^iT^/c^cc, cft6©as© 

[0012] mnomwomcomxnotc^xDmmcom 

sa^nes fcttiaffi©^-tt©/fca«>©affi©»^ j &* 
t s <tc > 5 ra« « , h»£#«t * ««©* * s & 

<b< CcSAi&So X*W«:«*©v 
>(#p£^£-:/u- h©7*-v* h©*teE«3*i 
fc9 6©Kf4«*4XS"r5/c««>Cc-H>CC^:^l^H^P 

^^•rsci^ PCRttsccio-riBffitciisu 

J: A * J* Z> s o 5/ - ©#» cc fc t >T£ »©>h 5 1 

^U-hB, 3 + 5/8>f>^ (9. 2cm) fife J: 5 
>f>*(12. 7ot) fiSrfcO. *0T9nm©**{C 
8^xJl/xi2^x ;b©S*B©^'J©*^ 9 6 ©fij— © 

^u-hBffiiSJtcaa©**^ j&R*5£vimowfflv 
c*-r»j|{bStiri»s^ Tr^xwwu&J 

hBl^-©^ft©«J^ffifeJ:^9mm©**CClll-- 
©8 x l 2©^x;^©^iJ ; &WT^o C©«iS©v-f^D 
3?-^ ^-^U- h©^^-v-> Kc*$^SK*4©K0JR 

c\ «m*j<fccf»*f*a»fb-r*fc«5>©, jeis^«k© 

[00 1 3] 'HHOC, -*?4#U$<($-7l'-VlZ* M 

S^^6^T-5^*±©Sftfe4:0 + ffifflft©v^ ^ p 
df^^-^u- h©ift**5j:CJ f tt«©HII©ytfe«: % ffi 

5r-f W*-v? hre»3*lTl»£9 6 

*-C©K»CCOCi-C BI«fCC P C RSJ£*^l*r* ^Ci 

PCRfH8«:-5l»-CS«>ra*UC»i|9tt-C*S 6 
[0 0 14] ^>^^^, 9mm©c| :I *±©8X 

©?»j©9 6^*JaJ»teJ;^»»T*3fca«>cc4j:**^« 
^p^^©A^$b, C©A£^ES© 
^p ^ — »cc 0-100 •C©fflfiMBH«:K»m© 
affi©*l!i«:oi4-c©l ! i : SK**S«:/jN3< LXC<DJ: 

Rtt^©^It^^^T, ^»©*tt6T^lfXJtt9ffliH«r 

^c^o cn6©^BcKo^©jp.s^6^r^o » 



(96) 



1SHPP6-2 3 3 6 7 0 



[0015] *fc, £»©«B©:ft*&* iEM^fiS^ 

5, tnecD^&ttj:^ i^©fisra&©^-t££ 
j»r;**i>aKii*o< 6tti>*e, £H:/u ^tc^m 

©no** aatc u a o $ # 5 c i «^ pjffir ^^i^tc 
[0016] m®mm*tcim&®»7&v 

^ccstiitw-rsHSiaoiBi. as^EfcMSiiw-sci 

* <^&© ^ * *8wj -9 r sMS^ie^^ i * 
Mc Ltc'&7u * *©*«:?¥£•* saK«E:W8»r* 

#6, Kf*^ci ^^©affi*Siil«:-^-f ^;U-r-5HSt«r 

^©asstti-rsA:*^, m>tti&©pcRtm© 

s»©h©««w«#*««Jo r a&#s«rr * <t t>3 fi 
^»*»«3^r-r-<r©i©9f % ciBc*aae»tt*i*i-cc 
»e«tt©w--tt«a*o<&c>aK«iie*aft 

[0017] 

[RH*«»-r-6fc«e>©*a] *»iB«:j:n« t ws^ 

p * ^*©B84aS©a{biJg|£S$!»*©»j£-rSfi 
S^{bi©IH©SS*»J>-rSA:«&©. »1>H©«**« 
#BW*3*iS. 2o©att-5*#S©B»4«*H^-rS 
»<?WKI4^av^*©^arsniBB©<«*© 



*cc*K^-rsws©R«BKKia**r5, 
SSfiK^or l 7° ©ftffi*fc-3niS*fl6fflO"C, Kf4 
v ^©^©e©!?-* ^ >^&i»jtr£*** -r^o 

tfa&fcartet-rs. «©J&R*s<fctfftKfc* #«IH£^ 
©, iRfWS, *-:/>&£©, flh©18©a&£» 

SE»si»«-r-5Kfi-«©aj»©a»3w. pcr©-* 
-r # y > ^©^^^^^^^©^©jfi^tc+^cc 

&Mlft&c«:, h * pJflBfc 'J ^ 

Dt'U>, «ft 0. 0 09-0. 0 1 2 -f>*± 
0. 00W>f (0, 23-0. 30mm±0. 03m 
m) ©KHORIiBSM^DS/PSfcfeoH i mo n t 
PD7 0 1^6ffi6ti5. <fcD#S0<ra, BH3« 
0. 012^>^(0. 30mm) 
[0018] W 0^jB«B«K:*5l>T, K*4«». * 
fc, RMHBBS»48^T-5, J: 0*1>8©R«JB8B»* 
C©R«BI5aJ»»fc<!:©Sl£a^!»*/c»PC 

-rstfWtt, fl6©pcR^x^Acc*jw-6a-&tt©/c* 
©aossris^T, x*ffj«:a«i©»«*w-rs. HI 

**. Jg^Sraa. Wl»S©tCH*©«ffl3&»f*l/C> 

S ti fc#»cc* * c ^ »©Kficc o i vc , *»cciE»ft a 
So *«M©*^», KH^p^, Kf4«*J<fcC«:J* 

©mom, un«kfc<fcw&iP*K, ©Jfflixw^ho^^ 

— »f©-f >i?7*-x*jJ:CXPCR^n h 

[0019] c ctcB^$ns^g«, **©im«:* 
WorattS0ai©#»fc»flS&MF«K'r9 6 £T©!£f4 

«co c »r p c Rite^Wi^n^-r s <fc 5 «caan- 3 n 
a*s i 5*^©H©aflai i &*»M i 'S< urEiiecca 

^iiDrKH-C^So */c, t C©i6»S. 
*©a»*$J:^iB«©^oH2^©9!lffliccJ:tl, JStc^ 
!»©r*S«ffi:ccji8*K:«lfflirsci3&s-c*5. 

ur, s^^att* K^-«3&>e»©i oo^x i©9 

©9 6^x;l/©-7>{ ^U^^^-^'U- h©7^-v*^ 

h^fei»rr;i/5^^A©K»^Pv ^ijnjiftfej:^ 



(97) 



*$IB¥6-2 3 3 6 7 0 



[0 0 2 0 ]*^ SKSWttUUS tl/c* 

KD««WKI4^0 * £#£«**«©*< 
aorSfcftOflttl*^- h (gate) U lfcft©3£*l 

[0 0 2 2 ] $ 6tt, *«9Jtt. B»4***ie)©j»*<t 

raw* * * ^©±»*»ti* <t o ±©as^*n 



[0023] ^ 6«c % M^n/cgiit r^r ©k» 
+ *:/©^x?^£$fc{tr£^ * + 

©Wtt£S±6CttK«0&tr>. CUT, */JvDH*(D 
tt»£2 0 u h g-CI*ii©nX 

0. 5mi©^-<^na^iiis«i©ai^tt*8i-r. 

[0 024] 

R £/c#>© n > t* * - £$(JSJ©H-&© 1 o©^ 

*»*|-r^*DNAa/c«RNA«rdtfKf4ia^» 
SfiK^a^AStifcKf^^n »^ 1 2©*teEK 
U ^ltM$n/c^- 1 4t^7^T^ a— !f 

-^-tE&S?*- FfcJ^T* 

a*ife«ia«B*/c»cpu<!:n?^) Kjfflg-f&o c© 

M©PCR^n F3;UteJ:afaTtciSa-rS*S«©« 

"jE3E»t»«rrsiBtt«it*ad'rs. w»^d^a 

iiCPU2 0*s«»^Of^l 2CMBBHM 
»-T^<J;^«:$^-eOTa-lf©^>^^x--x^^ 

[0 0 2 5 ]^ LC>ll*B»»CC*5lir, 

$IJ®J 0^ <r ©-fe >tf - *Htf**»a*ai 2 0*$ 



(98) 



«fHJ¥6-2 33 6 7 0 



tti>&r«©+tc#j«u 

iMfcJ:C«RftOt<fc»K Hi A 9**11 

«1 0 4X$/c»SJ£iB^©8^OJS!5»O^^J:0 
[0 0 2 6 ] WIii2 0tt M$n/c^^*- 1 

4 ©fiffi£jffl»i o r * co* ©m^sei t - * mm 
ur*^- 1 4*^fioaK6cjitjfrsft:2S>«:, ssfc 

xUi'FP^i'^mT^ ftUSSti/c*^- 1 4© 
(H^f) *sJ:^«2 2*lit:afi!ESnS. 

ift*p»«ia^f'A2 4«. ?&a3ti/c»aa, m*. 
^ur^af t>^^ (H^w-f) ait. a 
»ai**ijavxf'A2 4«. a/c. B»^a^i 

5 ti/c?ft*P«*Jt«ftlBl ^Sta-C c t fc J: o 
«J4:/p** 1 2©fiK*m»fc£{fc3ttS. ^> 

^»afla»ai*«K»^o » * i 2cc«3 o zmox a 
»a«Wffli^xf-A©»3Newia4 etcTSstirir^. » 

[0 0 2 7 ] ASWCCtt, Is^^n ^12 ©fc*p«:tt 

ft, *U-T:jlSj!!»S3 4ttBCS^o^^ 1 23^6»*W 
ffiL//c»aK«:A*«3 6^6SWtS 0 &£&S§3 4 

*&a««4 o*»6A^S3 8 ^itEi$n/« 

(D7Ut>fta»^i^o C©ft£P$lg4 0«;rj> 
VU^- <B*ve-r) , 7r>4 2*$<fcO f 7^>SJni 
J»7t/x-^-4 4 4 j a#T-5. #aJSB14 0«. §4 
6 ^8rJ»jS8lS3 4^^io/c7Ut>^E 
£§T6. «f*©7U*>tt:7* >«S*884 4(Cfct>T 

^9$n-euifttcSi3n^ 0 *&<*©? u^>©# 

«Ett. «>3#S^«4 7«CJ:I5 7^>«»IBS*©«0 



Srf^»83 4©A*»«c«*S3*i£. «RS3ftS«:*j 
$S£ft^ i rstf? ^ >^<g*82i 4 4 «a o r« «<* n 

S. 7y>4 2tt:7<>«^g4 4*abr*EP4 8 

6jaH©3saisafts^s. »asas4o»3 0'C6c*j 

[0028]^ Hr»«»)B«cc*j^T, a i ©ssra 
(ia^-&r) rtccHsnrc^. jsh©£« 

{c»^«^©«±fcfica«W<DaK«*ffljt'r5. eta 

ri&i-r^£&©r&& e Hi>©rtW©i»4 8©jscffl 

[oo2 9]^©i^7ut>i^um 
«Bafta3 4*«5o*iirfflr, nmmmm^^K 

KWtfAD, CCtjJFl 6*gta- Vi^Ktxtc^- 
»ipjR»^BCci£i;r»f4^a * h 3ft 

3 > 1 7 0»9 4°Ctfffi©eKCCtel>mij6U 
y^^-^a W>**^-'>a> 1 2 2«3BBttift 

(2 5°c-3 7°o tcte^-ciesu ^LTftg 
•T^r©K*4©SJ£ii^«©»a[* l ^©MJg^efik© 

sawcc«. ?ft*pjK©affiw i 0-2 o*c©®ffl-c^>^c 

^>^^p^^>^^©^. »ai«©saa*5<i:^ 

©isc^a ( i o o*o ftjficc*5c>rafiS3n, ^2. 
5 ^/©©^©^Jpaa^Ks^o ^ ^©^^ 9 4 



(99) 



[0 0 3 0 ] vls-f#t&*/Xf-Mt, *SHJfc»B«:*j 

2 ©/M ofifl^btt'^ TX&^Xx 0 %K 

3*a& 0 

[0 0 3 1 3 134 6«c^-TJ:5Cc, #>-7*4 1 ttjtjlM? 
fi«3 9 (130ml©SS) 1 /2 >^e*«r 

tc i ~ i . 3 #*>/#©— je©HMr«*&^s. 
«B4 7tC*jC»T, «4 5*©8fcn©«#K^T*?&» 

4 5*(D»tiOfl6©»^«, 2&9#5 i*fflLr.ffl*« 

3 8tCteft-r£ 0 iK9#5 lttC©VX^AiateC>T+ 
#&EE#£*HfU CUt;U54^CPU20 
©WfflTCC 2 ««© V U y A FfWBtff 5 5 CDA^I 5 3 Gt 

^5 7*aurati3^-s. so©^>:/#aj* + >* 

8 #n ^W7^ft9?t>*^ 
«©^#<WJISSn/cKffi»©/c«)K:. 

[0 0 3 2 ] ^vrxft^xf^s, kh^p^ 1 

2 *©/< >f 7 *i$iP^ * > 4 9 £ 3 OT&£P $ tttt 
^«©/h3l>-ffi©86h*««-r*. Cti«KS^P 
1 23&>6-3E<0/hSC>*Hil**5l*lBCL 1 CtilJ 
1 5 6CC<fc9»fll3*i/ vfrf-V- 
>b-*l 5 6ttK»^uy^©aa*S5£L/cfflK:ilt 
J*-T^#^>*a^-^a >"te^> h©/fca&fcKS:/ 

^f-AOltt, ^O^^fifl[©»»*liiEbT^ 
0 9^jaS*JMtt*«>-5t, a-lf^Aft/tPCRa 

sts^ p cRVJfvy ^©fc&©««&aaaMf»©J» 

[0 0 3 3 ] C©v;l^/->b-£ 1 5 6 ttH 1 «C*J 

t»rcpu2 0«cj:o^x5 2*3BrWffli3ti. -eor 
WSH^a ? * 1 2©aft*J:0(BlW>*a^—>3> 



aK*» 6J:0*lW>+*^<-^3 >Sfi«:sacc± j? 

4d<=fco^w©ra, aaoRii^i^cciiBiErs^a-c* 
&o ffi©*«8ttfcfc^T* aV7X»Mi^c^ 

a * ^©#K©*K:Ji5tiE3tift:»ai7-T>afctt»ai7 

Mt^Ci^t^6„ cn^>©fife©^ 
JMftKfcfctvc. U&<Rffi&ffl&7v v *©*«:&(;& 

©ffla*flfe©K*4iatt-SfflKK:L, cncc<fc>3*SK 

ttccfcw * p c r wi©e*£te©Kft©*nis& 6 

» ^afii»a«fflK<!:©lffl©SCcJ:b«^S. 
[0034] CPU20H SI (C*Jl»"CKS^P v 9 
1 2 <D&m<DM&$:M& J £ >1f- 2 1 fcj:'^* 5 2 £ 

Mtw^citc^ot. Rtf«««**p«©aK ; & 
i,xm®-?z>c£(,c£~z>x. m%7ov? i 2©a&£ 

fWfflrr*. }$ai«©/c8&©iiff-fe>-9--53:ia4 6fc*jl4 
t6HC^?nu^ 0 CPU!*, Bi«C*sl»t 
i/XfA0A^i;> ^©rtSB©HH^a©afl[ i &HHS 
affl«H2>^-5 6CCj:0/B»n-r*. 36CC, CPU2 
Ott^-f >5 8©A*«#©^-f VWEfc-feVlf-S 3 

*/M/riB*n'rs. 7 t -*©-r^T©£ft6©tfB«\ 

©fc&oe^fite^C^n^SASAia&Jc^-lf^A 

*©3BB£-«CC, <t»)#3Bl6C»j*rS«lfflI 

^n^Atci^flKflasns. c©W8P^o^a«. 
vjU^V->Kft^a ^7^^t-^ 1 5 6©i^ 
©V r ->^^5 2*3grflI^-6«*©fi*8t»L/. -e 
0T?ftafiRWffli^ , f-A2 4tc*jc»rvu-/-f Ff3tt# 
5 5 ^IBBiJ-r-SJ&aiRWfflMa^*^^ 5 4 %j&tfB£0 

~c s»4:/n**©ait#, a-iWA^L/c^-^cc 

[0 0 3 5 ] H2*#«8^Si. tm?* v 9 l 2©± 

mm-tzttv&t). ccr*K»«t©K»©««=t 
? ^ l 2©*cc^3n^wrx^ip^f > 
^ ji, id ct o'^V r ^ »a + > * ;ud ^ ^ ift ti ^WS. 
t©ffl-c(»3&ssatl3tiS. MCC, WR»>*;K0«^©*> 

©©iHr**i»afi«ie«ro< 6fto^c©aBt8WifiB 

^ s c <h Kf4^o -^12 ©JH-f ^*«IB©— 

cc^iaigT^PCRit^©^<*©BW«. 
©^ccoi»rK»»(t©aS*^ccJRSK:WffliL. 
c ^ Lrc^n©Kf4«*©aKt>fl6©Kft^ 



(100) 



«fBB 5 P6-2 33 6 7 0 



0£X&^XbmRL*>2>&£ (««±0. 5'C) j£# 
[0 0 3 6] r^S^J PCRtmXtl&PCRfflSO 

c©8Wfctec>T, c©BK«*8WD 

N A ©S£ If A 2 Jl/SKIEWK: 2 {gte -f £ C <b CC «fc o T 

mcAL^ 0 £»©K3iffl#ffl5EU Cft6©fc#Cc, P 
CR*-Y^^B^-/^^©IH©«WDNA («« "DN 
A" tt£/c "RNA" *«flc-r-5tffi)B3tifclO ©S 

&£PCR*MIK:*JC>T, C©:/n-feXt*8WDN 

tt*4s©3tctt# u * or «»j©sij- -y * ^-c#*§ u & 

[0 0 3 7 ] Ril©fl&©3S», «WDNA*I* 
x 9 UT~tf#Kl£iI£«&©*CcA£ tit 
t^tCWit Wia*t?il»tl/^:i1*DNA* 

N A It itB^P -fe x tc*$.i»T»S**r 

ISK:S*IA\. <6©KM«tt. K»©«H3&s£«r*S 

DNAtcr^-y^^-rsci-c**., r~-y>^fi 

[0 0 3 8] PCRWi^RKR, H I Vfn 

©ffft«Coiir©»KB»©— aJ^t?**^*, PCR 
Wg -fe x 4*iEttK:5S» 0 fcfiS*S*fcffl*T z> 
C<h#-C££ 0 C©J:5&»Ki«KtoW£«ofc»tt 
*fctt»-5fcl»tt©*fi*W. fflA«*fcttffi8Wfc«« 

rspcRSSia©RH-©BWtt, cfte>©itac o 
Has. s^ifss3£fctt3esft«awii8i©ffl*s 

^W*<*Sf»-r-SiBIB#«:. I«W«C«JB©9 6-5* 



t>T, Kfi^P^l 2«lt«ffj3fttt©KC^ JBftfiR 
^©T^S-^A, Mx.^, 6 0 6 17^5^^A^ 

[0 0 3 9 ] ttf*:/* ^12 ©*ffl«fi«'hiS < 
Tl>*©r, feii&SLBKftfctT ^i^^ e cn 
«^»©?&iPiiB, WH^^k ^fc<fcMte©tot;?L 
$ /c » C?L^^n">^©^ (c»jS*r ^CitcJ;ot 

^«r3a*#CcBXO«W-€-L/-C^a5©K«, W*tt* 

©iEffiBfe ic^Kffiia^-rH 3-^8 zmmtmm? 
>*^©ffiB*^ffflffiia-cas. s*HW^6»sfc, « 

»:/p v# 1 2 0«IB»B-t»S. H4ttH2©« 
4-4' 3&>6S/cK*4^d v# 1 2 0^^110^ 
5, i5iii2£Di5-5' 3^6S/cKS^n^^l 2 
©^©BJffiBt?**. H6ttH2©ilB6 -6' K»o 
ytKS^Pv^ 1 2©BfaDHr*S. H7ttH2©JH7 
-7' ccrBo/cWH^oy^l 2©RffiHr*S. ^8 
«H2©«8-8' CC»ofcKf4^ciy^ 1 2©KffiH 

[0 040] ^f4^P y ^ 1 2©±9S«ffi«, 6 6 i 6 
8 ir«*fetC^l/)fcniSJI5K»^*^©8 x 1 2^ 
TLHW3*irC»S, #t^^*^©n«BI5©JBttBH8 

" ©ftfl[r?LHW3tiri»r. ftB»4«©n«l»SB»© 
ftKi^abTl»S a CtlBH8«:*5(,»"CiaSD B 

^ 0 act^, 17° ©*^>$-5/>^*«flai/rpjil 

[0 04 1] #«»*^x;b©Ji£B, K»«©5fe»©«a 

^x;l/©*^iSa$ti^i^. WKSiOTCC/hSt^H 
^fc^PJ*SM|-rS. C©?gt3:, |^4^x^©ll^©& 
Ktt«©K*ftK&*»S9*fK:, 

;i/Si:K«/aTSJB««^aE-r5/c«)©siffl*««-r 

-60 C©S5*^iR^«, ^*Ji/fi3EP6«T4iKft^©«ke 

5/ctoic^t*S e i-^©scco^ri9)^c»K^«l 
SSCTS*^*©«S&B\ w*«ws»eaitt©c© 



(101) 



SHW6-2 3 3 67 0 



KmmmtE? *> t ^<oum^ * ^*©Kf4S«5B£cc 
c©fflfflfc*JC>T* iB7 0CD*«:|?a-rs 
■CSS**, feU»7 0 3ftsfffiU&i**i^K:ttlK«K:j:-5 

[0 04 2] Xlfi*>6, SK»**tt*©»J£^5KI4^ 

rs£*^*sci^amsn/c. c©*/h©H#©« 

£E*±T£/£&©. ^B&H^T&S. *>h©HI>©K 
0-100 g-C&& 0 

[0 04 3 ] K»^*;KD5iJ», B2, B6*5<fcra8 

*-e7 8«cJ:OI6KWCcS^tcaS(«3H*tiriiS. C© 
**7 8©3Ett«S6BK»^a y *©**B«»>6:7P 

5iK»^0 * #©J¥£©^2 /3 CCb/coTg»§*VC 
c<Oih^\ts ^f>, v^s^-Jl/ Ffc£©:/n 
9^^©sMft«fiKi^CCJ:0 5lfiriBc3tiS, MSt 

^i«E«c«ft«)ie©f¥ffl**/h<t-r-5. »2©«ffi«j*w 

2©fiK£<fcO£iiifc£Mi51iB£U *LTr#-hv* 

ht^Ci^^o B2tCfctt£<S8 0*5<fctf8 2©BD 
©*^7 8©»»tcJ;f3l»*StiSSai©«», 8o© 
Rf4^xJU8 3-9 0©B«-r*?»J{Cj:»J|»*3ft*£ 
«l©«K:^«»cci?Li»<fc9Ccg9:H-sns. £©gffj 

rjBBrffr/->j . ©(RWWcc'&as-ifscir* 

[00441 ^3, iew^s^ii-r^i, «» 
^p^^ 1 2©^JII©*«:JBfiS3tifc, «*©^r* 

ft>^H 0 0-1 0 7^i?St^, C*l6©'^T 

x + > * o* ^ > y'ftis + > * ;b© & * « 
MI4^av^©rjU5^.^AK:^>7LSBW3ti&. 

SI 1 0©ffl*S^Wifi<CcSc>^CcXo-r<&?L* 



K»:/ci * ^©JS^S 1 1 0*»fflT£C£*[»±Lfc 
0, *-5l»B<fi©»a^ + .>*^CC*fr&tH»W{4IB© 

a»*i»jt-rs±'c»*uc». c©j:5fcffis©K^ 
*tMfej £»rc£0c<fcoT* i, 

r , 9 6 a r©ttf4©fi«fcfflffi-* * y > ^agjE-r 

[0 04 5] AVTX^t >*;U9 1-99H » 

T£tt& 0 ^^rx^^^>^;n^©H^a^5^{E 

»*&ffiTStf£C<!:tt. vjt,^/->t-* 1 5 6* 
*7tcU*bTtt»:/P** 1 2*>6©&»*#±<2:l, 

K»4^n-y^©jaK3&s3fil©«W^>*a^-2/ 
S^nv ^©aa*JL— !f3&s«FffiLA:-f >*a^-J/a 

>fiK*-cRrti^©«KBiaS'C*i;-5, rwapsn/c 

C©»^tC*JW2>»*Pilfl[3Wjl-rffSi. WJffll 
A©lf - #7 4 - K ^IBS*4* £ C <b 

[o 0 4 6 ] »*i/C>iU6««cctoc»r, rtirxftm 

a«0. 2'C/»©^'«-fr^»aBlfl[«:# 
A, ^bT^4^n v 2 1 2 3&if¥l(iTIBJaK'C*Si 

mzo. i -c/»©^-fr^»aatt«:#is. h 

+ >*^rttC. 7>^9^t>^HOO-107^ 
iiS»*P«[©»a©«« 1/20-1X30 {£©&£Pf£ 
©liSii^r^G^^^o ^-fr^?&a^ + >*^*5«fcCf^ 
>7*^P^^>^;Ki|H|— rtat>% % 4mm©it 



(102) 



^¥6-2 33 6 7 0 



& ^/ ■ J n — > =f A<t©*|§©?L£a Gt7'^>mc 

*> A»*©?L*au 

[0 04 7 ] fcD?Ll 0 8-11 4tt, ##«©■*-* 
-ju FfcKtt^o ? * i 2©&{fflCttf;u Fitg>T£©Ct 

ttfc^r&a**:/*;^ 6. 2 8. 3 0fcJ:O'3HC 
a*S3ti* ^r.#-;t,F£i^:7a**©£JB£©|R|K: 

[0 04 8 ] #^7 8©ffiWC»*£^TX»SJ*-!' 

r^^a^^>^^feJ;a f ^>> r ^p^i'>^>'t'. Wit 
*m%. um^n v$i2 (ommw 1 1 6 %mm? % c 

WIK©/ce&, ^Vr^^iP^^>^^J:C>^>^iP 

[0 04 9 ] H2*#JHT*&* ?L1 1 8, 119, 1 
2 OfcJctfl 2 lCCtaD0l*JBfiSb. -€-l/T^ft6©?l 
Srttffll/t, Kfl^a-^ 1 2©*«c«i3W-&«*©?L 

P^12*»DWWS. H2, H4teJ:a p H5CC*5C» 

7L1 24, 1 2 5. 1 2 6te<fcCM 2 7£flyBl, 
T, HT(cS»fflK:lBK-rs. H9«C7n-r3tJ*^^9 F 
(CKfi^P^ 1 2£HK9 WWS. *«©#;uhttc© 
%n^v^rv bzmbxtxcill 24-1 2 7©*ccg 

trc m^o^f i 2*««w«:3tJ#-rs. cne© 



*-©»tt©fca&©«aiwajB*ai«r*. cne^j 

L T ^ 3 *i a & * ;U ¥ ~ #im©ifiKK:f»£ # 
A S ©*KihT £/ctf>CC > K #*fcfi t & * 2 o 
©IfiftHfr*^, H5*#JH-r&i. 7L1 2 8, 1 
3 0fc<fcCH 3 2^S03S<D^a-fe>^'- 

1 2 8«:aL"C5tt4^av^©*Cc*A3*i. ^OTfc 
WL1 30^^*1 3 2^»eSftSsJOUhec«fci3|l£ 
?L1 2 SCSSfc^O^^Sfc^OW^* 

^©M»rsj»jifl[>ffi»waia», m 2 7*3 

[0 0 5 0] H2£#1HT&£* ?L 1 3 4- 1 4 3 tt* 

f^^tmt*^ c©xh:^7-i4 7iJ0i 

9tC^5tirfe0, HI 9ttJffift3ttfc®Bl 4. 
•3*^-3 1 6to£Vmfoi2bTm'7V 3 1 2©fl|j£ 

^ > ^©FWc«A 0 r KA** d 

[0 0 5 1] B9*#JHT*<!:* SW^O^l 2©fc 
«&©3atS/^f'A*jJ:a c v;l/^*/->t-4« 1 5 6©*£ 
je©KBIH*SS3*rCl>*. KR^o^ 1 2«4o© 
sJOUFKJ:«J3a*3*U -eti6«r#JUH 4 6t?«*L 
T^OT^*. Ctl6©4o<D#^h«aiiSBa*^4r 

^;U«tal 5 0fcJ;O*l 5 2H h 14 8 

©*¥»#£««I£#« 1 5 4 i©H-CffiBS*ir^ 
5. tftal 5 0*s J: CM 5 2B, Kf4^Py ^ 1 2©fi 
0C7^UAb-*l 5 efcffi^-r-S/c&CClEOZ^fflfC 

tt 3 o o # > f/¥* > *©#*«!&* tc+^ 

*V->7 ^;UAt-5? 1 5 6, S/yn->=fA©A? 
Fl 5 8*5iDfi>J<+i/«J!i7*-AOJBl 6 0^6» 

^ 1 5 6»3o©giJ^©S0»nlKft:!/->*WS"S. 7 
^;UAb-^©gW(i, H15C*Jt»t:CPU2 0(OSlJfflI 
TtcKft^o-^^ 1 2«cjfc*«*&-rSCir*-S. ^'J 
3->^0;^KCD|fi9tt, 7 ^;UAt-^Jl 1 5 6 

^ 6 (0T»«JSft« t - h is> 2 fccfc O' t - b V i 

1 2*>6ffiA0-r5pJfiBtt*«*S3&>e>r 

-f A t - * tt - ^ o AK* WT S /c »^±{c* 6 r « 
ttl*i5|^3&s«>-5©-C, 7^bAt-^ 1 5 6©aM©^F 

[0 0 5 2 ] ffim&l 5 4*$J:DfX!j<*VfflJIi7*-A 
18 0©@W«, ttta 1 5 OfccfctH 5 2&hOjlZis 



(103) 
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At-4r 1 SBfCfiitr, ;bAfc-**rffi*£/cW 
— A 1 6 Ottffi«ECK07*-A-C«JfiStl"Ct*S. 

ffi©gasiBttic:tei>T, ffi©«jSft*^U3->=fAJi 

1 5 8*JJ:C^/*fc»X!j< + 2/flJre7*-AJll 6 0 CD 
M154i7-fJl/At-^l 56 <fc©|IBK:**i6©HI 

tcmBmzmm2-&x&m?2>ct&x$z> 0 uss 

* l 2#»a3*iTi>£lB«c, *©:/P*#«:*fi©& 
4#?tr«&6«C>. O^O^c^e, JHHflBStefcfc© 

^12<b&MO~C, BB4^nsr^*JBH^e>ttl*S/c 
W7c±tcfMLX> 7vv?l2 ©flftK«*4*/Nc 

[0 0 5 3 ] K«^P v *©fiK©iEttfcfMai», MS 
^t^7j^7->7^;^t-^ 1 5 6 (c 

HlCC4»C»rCPU2 0«C<fcO»JSJE3 3h*. 7Y^Afc 

Z> 0 Wlfc. «*^>;fc&©l 2 0#;U H©«JB*1S 

i£SB#£7 *^At-*©S*!ifc*/~>K:A#U 7* 

)i a h - * ©« % © > a e n - v it a z 

[0 0 5 4 ] 19 1 0&7 -f ;l^Afc-£ 1 5 6Koi>r© 
m#»©$fc§:© 1 o©jSJS0J*iKf . H 1 0 ttflttft^ 

;n 6 2 *gfi«*<&ss8faw@c i 6 4 res 

CPU2 0*sJ:tf*©BBa-r-6Ja2* J FiaBtt. 7^;U 
At-4r 1 5 6©«*©vf~>^ftl*.6*i££^~7tf 

itss^-7if^ ^^©«^*aiR-rsc i«u:or«i 

fflTT*. Tfcfr^ HI 0©#MR1 6 6«, 
CCO^T«59©a£*©*R©H^CCK-*,>T, 7^;UA 

z^mxowzmwrztc&fcmmmfcfe^xn 

4©T©**SE«»> *HW«1 6 6©jKLfc{4»c-X4 



T7 *;VAfc-* 1 5 d^Dtiz.tbtltc'mt}$:$k? 0 fttt 
»l 6 6 <t£. J;^<©lW7^i^At 
-dr^Sna.fcfi. *ltKfl^P^l2ttJ:»)ilffi«: 
&£. #Sd«3&s«FBI«i«:?S-3t:fi«:«i< $MSIZ4c 
(Jet; 0 /hS < ft 0 , * br <fc 0 4>&<r>w##7 * ;ua t 
-^tcjunA6n^ e cpu2o*5<fca ff *©H3i-rsv7 
h^*r*5<fcDfjaiaiiB^^a * * 1 2©ag£*ffl-r 

[0 0 5 5 ] 7^l/At-^^$n^I^ 0^ 
66 00 7? hW^WK&ft3tt£C ffi 
©HSfeWcfc^T, ? *;UAfc-* 1 5 6^«ISS*l& 
<6©*ffi, DC^^l'At-^W 
«**fc«^nCCjp^6nSSE«©^>ta-^»JI» 

-C, f#ft:/P ^12 ©MWMfflJt*, SS:7a -^12 

(D^mmcmm^ti^mmmw^^y^^mLx^ 
tiz* Kaa*$fcttjR#©«jifcj:tjf/*/fcttiaffi«: 
w-r^ci^efcotf^ci^r^^o &f3*>A,, c© 

<fc9&ffi©IS*Wc*ji>r». ^ny^*©HSH«5*Jl/ 
©»*(S«Lft:<rwa:6tel»rft^5. fctRcfc, 19 
2-S8^:^Ti*f4^n?^ i 2*KU:ii^©M&^i> 
> * ;l/©/c*©*»3&i|?a 0 c Xfa 2> . c © J: 9 
fcffi©!H*Wtt. W?L«, ^Lt--<r©ffe©^x;u^^ 

-T5/c^r*5. 9 6©^^C^I^f4©I^^Ii^MOT 

«a^u*i*. ctie»©fl6©5itt«tc*5tir»9fw^ , «^ 
[o 0 5 6 ] cc«cfB*8-rsjlJ6W«:*5i»r, 7^;ua 

1 5 6 ^©*^J 1 1 0 0 7 ? h J: 0 ^l>m*«l&«^S© 
[0 05 7] ^n? ^jaff*«W©-f >+*^-S^a> 

2ae^/c«-e©ffia-©ttiM^ fc«i$*u©fca&©«# 

flSSWCCWi 5 0 7? b©ISHrtr^^ 0 HI 1* 
#M-f&£, ftMW&PCR^n h3JU©«FH*fiaK© 
W^^ntl^o ? ^»K©**C»TI"I*©K 

TA^-r^iiHiB^ccs i cc*jt»raa[^>i^-2 1 kj: 
0Kt4^i3 y ^©aK* j e-^-'r&c i«c<fcorasE 
3n-6o wswectt. c©a»ttTini*©afl@E{k». 

>^>^a<-> 3 >i 7 2©asi©p^©as^r^ 
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© u yfc J: > + a 3 >© U ^©H©PWI5©£ 
©ftg£CPU2 OttCtjUXm&'r&tc&blC, 1 OCD^ 

fc, >f>*^— >3>©U^£#M£?1 7 0, 17 
2*5<fci>'l 74t t 5>:/tt#JfflS-5|l 7 6. 17 8*J 

8 or^ti-etiTnon^. HBfc. >f>*^ 
©»ffi©«»*sa«-r-5fc*6cKF«§n5 &agt&Hrt 

KTSC "Tftfo^ att-f>**^-5/a 

> 1 7 0 ttH 1 1 fc^T J: 5 tc 1 o©affCC*5t,>T^ft 
?2>£mz13&*&s £tt©fca&{Ctt83tt5£affifBH 

^>hl 7 6, 1 7 8*5j:i^l 8 0O«3*JiS-r5C 

#£?g5Tf £C<t#r£, ^®fci:lo©^>*^~-;> 

[0 05 8] 9 5 toail Y > + a >*6 3 5 

?hJ:0*:*t\. cn«, :/n * *a^»ft«H©W 
l«C&&££. «H4^6*C/»\ flt^P^S 

pyfoasxYtsrsrs. ^ >;/*&»©*:» 

[0 0 5 9] 7>^a©H«:KI4^D ? 
£<©<HrtM»5fcSft£©^ 7>t7&*p^ + >*^oi 
mfrhtikm^u^o ? **ww*aapMe**»£-rs 

>*/H0 0, 1 0 2, 1 0 4:Js*O*l 0 6«I£#SI 
^ ^7>Wt>^H0 1, 10 3. 1 

o sfcjieM o 7*©-5>^»ai*©atiB, cne>© 

7 > 7*^JP + > * )l ©a© ft £(c j: o fa 
»©»n©^*f->*A:tt<J:Dfil»86il*«fflO/c»^ 



6, ^+>*;u©»c»Mi»fct»*i©iH©iaai* 4 J:o 
jga»<&5a»6ra£. »»#«i»£»©K<^£*fc 

^©ffl*»J<fc^fi^fiffi«C3CcSCi*S£i*-rS. 

i o©^^^^ * >*^©*i^^ifcn3&ss*wioi 
t&^^i->*;b©li[»©f&fcc>jSiffltr r-tf>hV^ 

<fcos*H»aait'c*s 8 coir, aaftjE^SMS-r* 

tc&> K 0 ft < X » & 6 * 0 ««*sffi4>T£© 
*S^Srffi©smiK3SlLrlin»'rSBSrK:, 

+ >*;nti©?&accj:o*i;s(r^ft*affi:«iiB*feSi 

[0 0 6 0] ^{C«ftI*/c»*n3&i6l»*3tlS 
«SS41Sffi'r€>fc«£>CC, CPU2 0Ml(DlIt>1f 

^X5 4«:S*S3*i/cia4 60Mt>f^-6 1 tc*0 

timm<D&BL%ms.ir2>. jgH^a©aff», h 
>©he«, */c mm?** vm^xxv^fPhmm. 

(Di^<tltCPU2 0^6$^ 

[0061] jm*H©aa©*-tt*&»fc-rs/c«> 
ssaficcot:, jEW*©»ft*tHA 

^©a^ccnLrjEtt^sft^-^p^As^/ci^^ 
9 h^*n*»©Hww«tifcJ:*)*-rsaa[4aE^K 

ti&j»sa^^a-c*s»^ % 3e»©^*aa[«ca&s. o 

^0©jjni»*j<fcc«&a3&sff±5tisi&, 

»/ci^o ^an-6(ftawc©as^jBB*fe»«ccfB* 

*Ur^Uy^BK»SBteKF©llftC»affit»/cl»a 

s < t©H©¥^-c*5*-4aa«ca'rs. 

[0 06 2 ] fi3L©KffiE«A©X'5^^-«C»e 

^^aacc^snsw^, j»©jsft#i*»6^-rss»K 

'jB©BK^0 7 ^JMi, 3c©Mf5r*S : 
(1 ) xJl/^T= (Q ln • L) / (A • K) 



(105) 
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ccr, 

[0 0 64] Hf^tcai^Si, rWft^W^^VXj 
©«&». ±«A*3&s^«iffl*CclSEUi^»iaK©^o 

Horace <fc o * >? * m a o -f 6 <»©«tir^cc 
-t ©^ > x *ib$t * * ^ & vrnwRswR 

f^o^4P3^6#-©«BfW««©A* S ©2{g©£Jie 

[0 0 6 5] * *rtT^«tc»SX{bWgc o 

att*^t-rSfc*«:i*Ab«c< Tilft^ftC^Oiil 

jaBfw^^>^j #ffar£fc»K»w»«©x%*fc 

?d>©8&fiWfi#*©£K-C*»K *LT*SBtHP/- 



* ©»«Mr#*Hfr a> ©^ > x # <t ft r ^ £ c £ 

^^'/->fc-dr 1 5 6©KS+ 

©J9WW^7>^feJ:^JawW»#M4©W#^K«^o 
l 2fc#fc-r*Citt. »»©»W3&»€>S»3ft£ 

[ 0 0 6 6 ] m 1 2 *«W©«7SK:Se^35»4^o v 
2 1 2©Htf©/c*©^J-rS2o©H3fWffl«*^ 
t\ HI 2CCteC>T, 2o©iMi2 0 0fcJ:a'2 
0 2©»l?tt«»2 0 4. 2 0 8fcJ;c;2 0 8t^n 
B12B, K^> F ©*«:#& LfcOSS 
W«««3&s. *©ltfi!EJS»^6*fi63tirc>5Ci^ 
T. T&fc^ S^tf *;U©2o©M ; b-*©^ft-ffi 
a©l/8firft-57*-Y;Ut-$l 5 6©3J#; lo 

Jl/2 1 0*50:^2 1 2 ; teiCX, 1 o©/*^**^* 
l/2*£&£ 0 ja9fW«R«2 0 0«^>^» 

*p^ + >*^2 i o©±*ciw>**ru -eu^vrx 
&aj*+>*A'2 i 4*5^0*2 i eit -en-en, ssf 

W«B«©»#2 0 4fe<fci^2 0 6tCctf3Ett6*irc» 

-5. cur, 7>7'M^t>^wilW(^© 
/<>rr^»*p^f>*^©»«*^ (SSrB 

-*«#©»*itM>£ (*¥«:) — a-r-s. cpu2o 

^^^^^^-©SCcgEL/tifRx*^*-©**^^ 

-So 9 6 ©Kss^s^ffa-r s ^©*^as»© 
*»ww««^*»©sm^o ^©3W»w»«©«a 
i/8***, ^>^f&a^*>*^©^w*»©i/8 

T + >*^©£iHS© 1/8* 

fi^sn*. *»&f»««©*M©l«*^. H3f» 

ai^+>*ju©««**i*¥w«:— a-rs©-c, sd^ 

[0067 ] »WfeJ:oWWJaWW^7>^fcJ:UfH0f 
Kfi^D-^(i, ma^©-r^r©^l4*. jtetf 
^-2»o H2tt. H§fW««©«H©¥ffiia*tt«2 1 7 



(106) 
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-2 2 5tC<fc0^r o H2^e»We*»&i:^«: % 96© 

&m*y *)i><Dtp#:mMimR2 1 8-2 2 4«cj;0Biis 

tt, »»«2 1 7*sJ;t>'2 1 8KU:0iB34vCl,>£. * 

mSL2 2 4&J;D f 2 2 5fcj:0B$tiri»S. S^WW 

^>5aU-'>a>t^f78^ 0 3m?7 8©S 

0, ctifc J: 0 ffcWJaWW*R*tt^*iW»8F J: 5 KRW" 
snri^-s. ofc^ot, ^9©jawftv^>r«i*s 

:/p v *©**awc*jtt & 6 o©jaf?rff!r/- > tWR 

mfimtzh (comm. $**©si*a$t*. #j 

-F/OF * ST IB * - > b - * ©S9 * {cWIBpISB 
©x*jl^-£#- F'O F^aSSCitcJ:0JiiE3ti 
[0 06 8] ^7 ^©*^D tC*5WSJaWW«««. 
l^BKttffil-rSo ^9©HBrW««tt, Ktt:/Py£l 

2©3$a©ia!3©#- F^>F*^tc-rs©r. r# 

- F^> F J ««iP*-Ss. C©#- F'O F©SW«. 
ttft:/* * * 1 2K««»K:H5ESti-55:J*t:>, 
*-JUF, FV y^^-teJrOf^Slg^tcioT^ 
n ^^«Wffl9J8tt«: J: 0 ft* , WlfSP 

Shtt^<»»iRSB*5J:C«»«35p6 9 6©K»^*^«r* 
if«»:/P * ^©**SB»*ASgK<»W«:*6li'r*c; 
<tr&£ 0 Wt«. S2tcfct>r, SB^o^o^D 
©^M2 2 8*J<£tf2 3 0<x 5 > * 

^7^?^O7i*-jl/F*K0WWS. ^9 2 28 
to<fctf2 3 0iCjSo/d- F^> Ftt, ^0 2 2 8*$<fc 

U2 3 0{c»orai^o-enfc*fcssfi-r5^o^ f 
7 8©»t»^„ *-e7 8©ai3«, #-e©jg# 

■raj^cc*-*. c©ais{cH«-rs*"t7 8©*Ki. 

B2©«&8 2te«fctf2 3 2©f|(0XP v F 7 8CCJ:*)I» 

ssnsaiofla^, * ;V2 3 4-ctt**) tt» 

2 * ;u 8 3 -cfttofcHS? * ;i/©HHS5tj6c <fc 0 &fc£3 n 

S£Ji©tt«ca«»W>J;5(c-r*. 

;u©J9JW < £ - > # 2 x ;l/© l o©^J * « # ^ a cc 

nttWfrlrhffi^ "fxx -^oioo^a-; h 7 8 
-T£ 0 



6^0 2 5 0teJ;t>*2 5 2(Cj&-?t 4 F'O F©B 
F7 8©— aWClft&T, l»<03&»© 
M«P7-+>*;U©£fi££tf. B3£#JHT£<fc. ±K 

f^> F©s»fw«a«5i^©t>©*$tf : marr s 

t^cc^fi©^>frx?ftSp^^>*juj&jKflErs^-fr 
1/2 9 2) \5>y'}§ 

a* + >*;MW*tf* ioo) ;^c;^V7 

Xft»* + >*;MW*«, 9 1 ) . ^0 2 5 0©^D 
©SW«ffl«(ciUr, Cti-6©»*P^ + >*^«1 0 
7, 1 9 8fcJ:0*9 9r7j*3*vri>£. F'O FCC 

r^^^ + V^MSCOJc^tt/PliS^feorfA©^ 

Y->f *©r* r^©j r«>r7*?&aj* 

>*^©^ - > ^*a*?L*e«tt* fcotHsu 

tfc<Ci«^6^ ^g©J3iff«««c*5tf-5 
c©#P*H*tt«^0©^- F^> F©Ja3fW««3^6» 
9iR^»©/h3 1 I *fiC-T3&s. ^neit£*4 
•>*^«$tfK**^n y ^©**««*>6+»«clt3hr 

fc. ^©/hSC^BtfWa©^©!^*^^**© 
*C\ C©ffffltt#^/- F^'> F©T-Cv;^7->t- 
^ is A f A ©^ MfflM ojm > -r -5 C i tc J: o 

[0 0 7 0 ] 01 3«r#JH"rSi* i9(D7^bAt- 
5?J11 5 6P f 9'C^J^CC»3tl^3o©V'->^^ E -r 
6* cn6©SiJ^«:Wia3tiSV->», Xfip^^^ry 
F 1 4 8Cca»Sti§WI4^nv^ 1 2©^ffiO/c-0 
r^'- F^> FOTCcfitgT^, ^0©t -*©"/-> 
cccc», afc, ?&»«©^#-^FK:B*9 
2 2 8*J±i^2 3 0<Dicibl<CJj- F^> 
F©^^"***/ *J^{c«IIB3h*v^.*-^ F©t 
«acc. K»^*jI/©T«c«* 

*b-^^->3&ssft-rs. cne© N /->©^^K:Jn 
^.en>2>m^(i, cpu2 ofejicfWtBiv^ F^*rcc 

W>L«, >f>n^;U (9«1S«) ©»C«*x-^ 

^>^3tifc***©^^->tt, ««lft«tt#y^- 
tm. 01* tf, ^7^*F> (e»ffi«) ©»t^>-FIH«: 
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[0 0 7 1 1 7 ^Afc- *©***/-> 2 54», ii 
- F©rtffl©«f*:/ci ^ ^(o^^M^tmm- 
©^■ffi*«-r a. ^m>2 5 4«$-&»a?»K*:K 

2 5 8« v ^0^/- F'*> F£ 12 KH— 

*ft«£fi<fcl>. 7r.^FOt-ir««2 6 
0*J<fcC/2 S2©^9 2 2 8*5<fc£>'2 3 Ofc-? 

1>T©#- F^*> F©TCC«/ctoS. v^^-jl/ F©t 
-^^->2 6 0*?J:O # 2 6 2^, m»WCC-ifcCC8a* 

&„ */c, ^0fc~*KH2 5 6:foJ:tf2 5 8ttm»« 
tC-^tCii*SOr, ^2(Dj5^(C$lJfflIoJ^t-^V r - 

**E:il2 5 4"C&£ e Cft6©3o©M*Cc«fflJ«JflS 

tf t 5 c i # , Mcowisir y x a cc j: ^ mm 
sft£ 0 

[0 07 2] jES^^^r-y F^©*IKfc**i«'f 
fC^Db-^^->2 5 6*5 J: 2 5 8 £IElfri*-t*£ 0 
C©J»JRife«, «**:/n y^l2 i-e-fttaMHWaH 
ffia<!:<OIH©fittS«:Jtt«-r*. ^*>fc-£V->2 5 
6^^2 5 8(1 Sfc, Hfi^o^^^P?^© 

©»twfc*fi«-r£. c ©«»£«. s»^a^i2 

jKiOHOfflffMCcJtWI-rS. -7^^-^F<Dt-^lK 
®2 6 0 2 6 2 W\ */c. f*f4:/P ^ l 2 ©^ 

F 2 6 6 2 6 8^Sl^M«/c 
fetcKft-rs. v^*-JU F©t-*EHi2 6 0*5<=fct>* 
2 6 2<Dtc#><Dnt>\Z, t#ft^P ^ ^i»a}Si©m© 
SS^6c££ LTtbWU ^KS^p * ^ £JHH£^ 

[0 0 7 3 ] mtBffm&~C* *£©t-£|ZlS2 5 4© 
±K«fc*>*KS$ x ^*St^BfWffl«©f*ttMI 
<t t ^-F^OFcD^^M^CD^Mai^^^^ 

F2 6 6*5 J: 0*2 6 F'O F*>6(tti 

S#|n|K:J»*eiLSK^0rtt<, *£»©*BW«* 
fne^OWt^n/c^- F'<>F©BW«««K:fc 

una.*. *©»*, SLatt^o^^offlKaftomcc. 

#~ F'O FOJMOiTaKttWR'Jx^OJaefWM 
«©*fteciEWOC^Stt,&l>. Cfttt*/- F^> FiK 
S^*;i/i©B©»»iaa[^lE*aas-&, eft**** 

6, c©»B^E©ftym*. -fu v^jas©»biiff«c 

*5*5<fc*JtffilU ^It^p-^ ^&g©^fbiIKfc:tb#I 



[0074] F^'> F©^-->fc-*©tb«H*» 

-€-©»a©RW-©ib«W3c5E«:ttK"C*0, ^p h 
^^^oc>r©l^KjW5EfflK:j:f5S«e3ft-S. tb« 
«»ccoi»r©ffl»v (3) - (5) ©Ji©£jS 

sftuccte^s, -eft-eft, ^^h*t-5r^>, 

b-^*/-->©^»)*sJ:CX**'/-->«:ftlA6ftS«* 

vn^r (#g5£ (4 6) - (4 8) , k 

(3) P„ =A„ P + K M1 ( Tfl l it -T„. ) +K 
*i (T 8LK - Tcool ) + K u 3 ( d t » LK / d t ) 
CCt, 

P. =v^^Kh-^7->2 6 0WO'2 6 2tC 
P = :/P y #fiK*PCR*tt^*JU©^P F:a;UC*5 
K lu = 07^h/ ( KfC«0l>, v-*-;UF*»4JS 

K, 3 = 6 6. 697 h-»/' KCC^0C\ 75Z*y 

F©^9©#- F^> F©iiJO©«kW«*««-r*/c 
«e>©*»©«**S«^S58»»«:«ffiOfcJ;bWIS», 
T BLK = BB4:/ia-;£> 1 2©HSL 
T AM8 = Hffla»©fiBL 

dt,„ /d t =«K^p ^^©S!S3Efb/#ffiiffl«^ 

(4) P E =A e P + K E1 (T BLK -T AMB ) +K 

E1 (T BLK -Tcool) +K E3 (d t BL < / d t ) 

P E =^«3 b-^V->CCSn^.^^*^, 

A E =^0t-^y->(DM 

K„ = 0. 57fh/' Ktc*0l^ F€r» 

K t , = 0. 1 5 7? V/* KbcmottK »4P«^©a«l 
©^ffl^^rffi«-r^/c5?)4C^g|^^SU/cJ:b^i^, 
K EJ =15. 497h-#/ KCC^OO. 3d*t>*5 
XVlv'ry aa-fe>-^-tti:^©Kt4^ay^ 1 
2©BX»)( ; fW«:J:0?l*ec3tiS»H13ftfc^- F^ 

> F©ai»n©*tfJM*iifli-rsyt«>©*»©s**« 

(5) p c =a c p 



(108) 
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Ac = 2 5 4<Dm®o 

[0 07 5 ] ( 3 ) - ( 5 ) ©&* fcfc^T , H 

^P&^&r&O, ctittHicc*ji»rCPU2 0«:j: 
it J: 0 5E «> 6 ti 6 P C R m a © 7' a h n ; U £ Jiff T £ /c 

[0 0 7 6 ] Hl©CPU2 0CCj;gj«TSftSiW«l7 

o'S i©^*5 2£*it, WH^p ^oaK*S»n-r 
5„ C©aK£*ftS-l*T. Sfl^a^ 1 2 0)iaH 

-5 6*grjsB£M©i&«*»JSu -£lts46cc 

^T^?^0JSl^f*A2 44 ] CDaS-fe>^-6 1*S 

r»a«©fiffi*»B£-f£. &t>r, cpu 2 0 5*»f 

««j:7T**-*JBeu Jfoo^gsS (3) . 
(4) fc^tf (5) K«£t>. MSO/cSSE, it«5@R 

Aii^Ot-^!/- >©!£*$ <b ©KJEtHEffiffl Ceo I » 

ns) ^-r-<r^:Abr3ocDit#^-r^o mt>?y2 

:/n**fiK**©««u/<;l*&* 
rp i d***j ©ttWfcfcc>TT«c§a»rs. 

[00 7 7 ] t-* 1 5 6©3o©*/->©SCCijn*.S 

L/CiHft«««:*5iir, §tH©*- 200 
5 y f^K*4JHIH©IH & & ^ - 7 V- A 9 ;1>©^IHR 
© 5 ^© £ *i/ctt©^ - 7 If -f ^ JI/** >CC JJD^. & 
C©^CH2*«. H4 7A*5<fcO f B4 7 

rp i d^^^j ©ttwccwi/TTfcitfST*. Si o 

(COC>TEI 1 0 CCfcfcf 1 6 6 CDftg£It#-T 



[0 0 7 8 ] flfecojafeMMSItcfcc^r , £f*©K»:/n ? 

l*/c»2o©7^;bAt-^*{=HniW«:«fflO-c. v 
;l>^V r ~>t-££Jltf3if&C<h#r£6 0 Ctl6© 

afti©t-^tt. ±#©«*4:/n 

©7 *jUAt:-*©±K:fifc£. c©cfc5&J»MR8IK: 
*sl»T, F^> K©t^©*ldWc#*&S#©#£ 

iifti©t-$!/->(cjnit.-5. (3) - (5) tc 

J:0'^>^r^tcS^< PCRfifl[^Ph3^±01* 
©*«:a»tCPU2 0&t<fcDltl?i**a£ o U^Ote^ 
6, Mai©v r ->t-^©^A©m^«*&^ic^< 
«IR^*-5 0 #«5£ (3) - (5) *©Jfc«ffi»tB, & 
»fcffia©J$H4©fc«&©#- K'O Kte*$W£«*J© 

[ 0 0 7 9 ] H l 7 tt, K*4:/p * ^©*&g£Hftffjtc 
fit > i&K35P h ml 9 4 *C©^tt -O+A^-^a 

*/->fc-*l 5 6#;#g5£ (3) - (5) ©«-CS« 

©IWShfcK««fl«K*«*. il7©^77^i 
a»-r*/c«&CC«flBL/c«^©^*iI/tt, #— ©SC^fe<fc 

?*)19 0W*fcK»^*;UA l 2i«7nS<i, 
x;U8 QJSS/cssCB'JxJUB 1 2 tim^ti^ loNf 
CC, »B')*;b6 8UKt4 , 5*^D6te^i«ftSn 

Ci*>6v ^*iHaffiJ*S0»©«KO. 5°C©Hrt©® 

[0 08 0] ±8B»M«K»^0 v 2<D&3Ltfi£<DJz 5 

36^^L//c^>©r$)-2>c 1/*»0&*S€>. PCR^P-kX 

^?©iasr*^r, Kf*^n ^ ^©fflKr«3:&t» 0 

»M©t»^ccfie5w*Li»iQs.«a«c*ji»"t:. i-irw 
n e (*«: -5 1 * r ©-is©« was *ws o , 

^0rPCR^ci-fe^«:*sW-5*aH«c4j^-5Cti6© 

SWJBK©*^ Cc43W-5KfHRff©/c8b©-r 

^>3> (IMi) «FHI«:1*3e-r-6. fCt, CPU 2 

o raBft^a *^ ^©fiKtfiLtwwisaa^* 
^^n/ciwsgtcu, -eors*ns^*-en6© 
«WfflK«:1*S L/c >f >^ * ^ - e> a >«FH©ra«»-r 

CPU2 0CC<fc«3Htf3n*^.— !f©-r>^7*- 

^©n-K«. c©^a-fe^©f^r©SB(c*jc»r. 



(109) 



4*HJ¥6- 2 3 3 67 0 



6©fw X^U-±CC3B«E©«-»UfeK*4«#<D 

[0081] Rjt«^»©ja»©iajK©«3EB»sa95e 

^D~^**©*fc#AT£C££!&fi£T£©-C* ^ 

j£fi^»©»»»*< ©»£«: i o o m i sdf-c**^ 

©3ift**PA«* 5J£fi£1»£tf2©«£ft<!:©lfflK:a 

[0 0 8 2 ] Lftifi-ox. ccccttwr-SKBtt, 
©@i\ ^p^iaKDii^^xfA^) 

U~±fcK*4aK€r**Vr£. CCC^T^it 

*§*»«©;** ztezmmte^mm i o o <z i ©« 

ttS«*4tf*Jfii 0 0g©^rflOTtf£<fc^tt&fti* 
ft/c&©r&£ 0 hi 5cc*^^ h;UFr^s*i/cc<o 

*4^ * >wt>irfrftftB*mD&&*> e 

t©b»4«#s ^iEMftiriKS s <fc 5 
rffloTtfsn$c<!:4«i«rsfctf>cci2*r*5. *t 

^-r&^fcsb&c, ^r©fm»i«^T««&a 
SW^Mt S c i ^ ^ fl ^f+#ftu 
■^;ko*f«. iW:/n**©att©*^'?^tR£{b«c 
are- ssm«f*©aff©j£S#ia 1 4 k 2 8 6 r^r <£ 

VJCfc©0Ctt5IS*<i:&<5. iS«J&U^KO*F«2 8 
[0 0 8 3] *««<D»n«:8ec»«lsS3tifcSSa«:j: 0 

«ws£*©att**sfu>as:^ 

£©B©ll©a«©*aBB©fi 1 • 4 4ffiTC*£ 9#© 



4. 5 0mi©Kf4*^*U/c^**r>^ 

©Kfm«, jfi2 3#©BF5@»*w-r5. &rrr£<b, 

WH^ay^©Bffl©±lft*©*{k©IH, SJSfi^B© 
aKtt, 016 (D) CC^-r«fc5ttS«V©mEEfti*© 

[0 0 8 4 ] Ctt6©«££R9!-r£fc»fc, ^ ^ 
aS©^f"> ^^{bfc*f^-SK*4*#©a9:SJ£S* 
tt^T^I 4*s<fciy f K»f *^/KI4«©«^=bi**ii 

wz 7 6<D#m&mzi o o v i r&o. ^ir^^x 

#X2 7 8#K&:/a** 1 2©±gp^M2 8 0J;OT 
WS^*;b©*«:}iPLTWS*F3&Sil>&< £*>3 0 gr 

s^e©nii»Eiitcfcwsim«si*3&so. oo 

9-f>* (0. 23mm) <^j*ffiA) ©*§£«:«« 9 #T 

aftft^KTWKS^pjiijeKia©^*^© 

0. 00 1 >f>«^*l^ftt^Ci^o 
/Co CCC^^ICDil^fii, 2 0^6 1 0 0 u 
1 ©WS^JRS'r4.fe©'rJB5*'6 1 4#©*ttB$£» 

<h\ «f5E»K*#<&0 1 S»*^Ov^©affi©K{b<J: 
f^i£&a^©^{b £ ©na©iI*i#A# < 3ft * c t &ft 

[0 0 8 5] »^wcc, kw^p v ^©as^ibtc^f-r 
ss^fWKojifmies©^*^©^**) ^ n 

(6) Tjirdi, = AT (l-e- w r) 

T iiBB ,.=Kf4iKtt©aa[. 

AT=KS:/o*2> 1 2©8K£i^«f*©aS£©IBI 

©as^, 

■ t=gjftH$HL 

«#^©»^tt-c»oytst»©ii(»ft. 

[0 0 8 6 1014 Octets ftiK2 8 2 

i»BXf ^ ^t^fb«:»rSJi^«W&.afl[©l£S 

8 4tor^znx&*). BBTt tc*5i»rBB»&-raa 
tt©sa*±»3w??«E-rs. SE*r^t«^i4?s»©a 
»i^^7^««{bcc^Lr}if!»»wcc*Bano fc -e 
OT*»©S!*4^a v ^M^IMfcM< 

W S TISI * ©SBg^f F 3&sK»«© nKJBKBi £1**4^^ 
;l^©M2 9 0t<Dm<DZ%A,£ L tcm~ ®±©&§£ & 

fc&-r©«:*+#-c*<5£#©. aawjes^r^-r. -us 



(110) 



«fH¥6-2 3 3 6 7 0 



Stt^-r-S-C**^. HI 5«WBW)fe«>«:Kf4»©H 

[0 0 8 7 ] «kflW3e»T«i»90RCiaKCC*5W*R 

#©*fc^T»»©S(£*i2 9 2©fc#>tc, Sj£iB^*J* 
©T^T©^?. <h i'l^l— ^Steffi < 

J«fctt#f4Ccoi>T, C©<fc5 
WS^Cte^T, a-ifttPCR^D h3;U©{±«©— 

S/ctf)Cc iE 1/ 1 ^»W«f3E»* SttWK:** S T * 3 5 . 

Ate. mi^(DwmBmm%:z>tci,im< hz^vb 

0. 009>f>f (0. 23mm) ©«ST*>£#, Kfi 
B©P1I»JB»»©S« 0. 030 (0. 7 6™)©/?;* 
■C^-So «*»©Rli»©jetttt> K*«**©fl«K: 
KILT, K»^*^©fi©*Hi©JS«*ffi«4tt«W 
A£<T£„ K*4«©fiJEJB«, 4o(0^f^Mfflt 

^©iteaSiOH©* * 2 9 1 ©*fc^Hrt- £ J: 5 

©HI©0-^H*ttfctf*©£l»±-f 4. Sbk^* 
*?*©*;# 3 «0. 0 3 0>f>f (0. 76mm) 

[0 0 8 9 ] «*©HJfc«««:*$tvt. 

to 3 o©s& s«k©# y -?u f u >*tt/rc* 

JfiF*Ll^y^Dfcru>ttt*>h (Himon 
t ) *»6©PD7 0 1 Tcfc6 0 fc-!f&6, -em**- r 



>f r ^^X*?J:0'9©^SS^WT^, PD7 0 1« 

«o*»-r«faj^*o, *OT£^j&#*£n a n »©» 

jfc«0c*jtt£tttoOec, flE^©l*c>fS©ffl#KSflH« 
JI5Lfc»^ «fc0<fc<tt<, HUSK* (dE^gS©fc«>«: 

T<'*i/c&££*t 

f#0^2 6 0 e KK&tt&r*- h^U-"/«ffl©*U£ 

s^^f^*«r* cassia*, as©^*** 

9s T * *^*fc h (American Hoescht) #>6© 

PPW1 780(t 1 b<DJ>l>V<{>?v$*te&V9 

»t*>h (Himont) 444t^^ c C©:/5X 

[0 0 9 0] ft©^ft«8««:tec»r . *§Si&7' 
7^f^ ©as*is[©fe j: 5 <t'^- h t rtfjffli ;* ft 6 

»©^- h*HS#8T*£. O&OK&h, cti^omwi 

©i>rn*>, *»©«FB«:*si>r, aaaEffiffl-rs 

KWtciEWSti/c. #««©«*##— ©«Fffi»©RC 
USS© <fc 9 ccaftttccfEffi-r £ i c>5 *£SttSBft t £ t 
K»^nv^*»6K»©SJt«^*^ 
©J»eWtt3WR»ir*»?^o^-rAS<!:'rSi. ±IS 
*^KK»S^ft©«tffJJ£S* $ H»l"C* 0 *>oi$-T* 
5CiSIS-r5*6t*5. K*4©JSJ£S^«©jlftS 

©fflKKKS^o v ^iBK©8BSW«:aJS0fcJaK©* 

f»*fco^p-^*WH^*^©*(cAtit:K»«K 
^SLSi'J^b, ctiCcJzO^o-^ftAOfc^xJi/* 
©K^JRM^fbS^SR^iiyHltieflft-r*- 
[0 09 1] C©tt»*tf5TJb=fyXAW, #-©B$ 
ffi»©BW©R C«»@»CC%«:^SM©«lW*»«r 
^iWbLfcfc©"?**. C©*^^. ^f*SI4©^ 
^g<b^4^o ^ ^^6KI4©SJCfi^ft^©j»e*tt 
©J:t^<£ffl-r^> 0 »5»©SISH^*©1IMS«W- (SC^ifc 
aftx«(t©wcc90i». «kWfi!S«l/K»4^P^^ 

^6^.«s*fflSjs<*^«^«j^©j»eaittK:«b 
i^c a^«/i»£^tt©Jt»-aofc#«ir*rit. 

-€-tiK«PJ©3C7C*W-TS. K»©#«teJ:C/»5»©ffl 



(Ill) 



«fHJ¥6 - 2 3 3 6 7 0 



y*K<Dmt'&, tmusLw-fu 7^m©3 6. 8%a 

[0092] SB©^ >^Vb*l£g#&fcttTl>£» 

5*. *fc. ej»a»iLT»l6tirc>S. iL5*JRC[n]38 
©tl^ccfcoT, 4>;w*j£gttBi 6 (A) ccTjvr 
<fc5CCfg»H»T*a. HI 6 (A) ©J6S*£r5-f 
>^Jl>*©J0«ttB 1 6 (B) CC^3*vCl>£M9"C* 
C©»*Wffi»r«, C©J:0&fijf&©>'Xf*A© 

ffifcJGBSra A#m^©/c/c#jA<&fc <fc C«#IH»*H'* 

m^t*. si 6 (d> {c^rs?jRciaiBo-f>^ 

8V©«E#H16 (B) CC^*TJ:9&*E©X'U£ 
rSLftCCiTf***, :3>^>lf--C©*Ettni 6 

(A) cc*jc»rfcr-^2 9 4CcSi«(c±#o, cotr- 
*«ni6 (B) jc^f-r >Ajbx<Dfcr-^WEccapo 

H£ 0 il 6 (C) CC*5t»T3 8 5 

■C7SSft*J:9CC. 016 (A) <04>>WAttS&<iM 
BB£i£$KU/ck©T&£ 0 

[00931116 (C) KR^O^^l 2 CD /I 

•r^cDffl^3 8 7^$nri^ e si 6 

0IKT 1 -T 5 ©&*tctet:f£affi£*©«ffi©B*H«: 
Sic^»Htt, c©ffl*ttlRW^*^ACcoi>T©«l& 

[0 094] 1 o©|9BBfi|K::te^T , B«att©it* 

Wilffig £ K J: 03 1 ir iS^c 3 *i *i&igjltt*»9§-r Z>M 
t>«SK<fc9BIHS3*iS. fWOfcKSaKtt, H 1 cc 
^•T«*l 6±(Da- !f<Z)«a©fc«>CC*^Sti$. H 
17B. 9 6^x;l/©f^7n £©*&c|fcfiT66o 
©Sfc-S^xJUC^^T. -tz-Va >^f# 

1*9 6T;©tt««m>BK^©Ktt:/ci * ^gg(DXf' 

9^ttXfk©l»©«Ki£S©tS»*^L/r(,^. Si 7 

<D#vy{Z* S/*^A3WH16 (D) CC^-ra^lJRC[pI 



*ipSISH"c*s o . 5 -cofiHrtofiKfcsBesn/cJa 
[0 0 9 5 ] i-3©sassiaK:*5C»rtti offl<o«fe* 

©-r<-nfc— (fcew*©«^«HiK»«:«fc<« 

> * to J: CKJSdf ffSatfttt* 6 tfCC C £ {cfittffltcf B 

-If * Jl/tcBI— »«©s«snK»«rasai< A 
*i &»££©#, aiittfiS«{k©Hicc-r^r©s»4^ 
*ju»si>«:o. 5T!«rt©a«£W*4r*35c£ 

*ff©a j fb©&i»5e»KfflrttaK©Wi 

— SW&<, aff©£*btt^ttXffc©HKc*$t»T©# 
£C£o #**;l/*©WI4*{t©K«W, &f#ft©^ 
•©SffiKfe^T^BttHT-T**), O/csWoT. ^© 
»ffi©im^*^oc*rj»Wttffi»cco^rfe*B36c 

[0 09 6] a«-*"^#«. -r^-c©tm^ *^*©sc 

f4«#*EI«F«cc±©fiKX«T©fiS«:H»!W«:*{b 

o. 5 - c©i»r*sfiFSiSHrt©a 
gr^b^-tf^^U, Hi 5Cc*5t«*F«ctS?¥-r 
^Cit?*^ t©*Ftt, ia«ttKfi©SW4jK«=** 
lbfc1-^tO»»') ^^©JfcWl^ES^El-©*^ 
5E«*Wr5«r*c, ik/^KB|jtfl[*iH^*fc©-ca<r 

cfcO'im^x;U©^Wco^r 3 0 eT*£C£#jS» 
WKfcffiSftfc. J:»)Wl»U^©HtttCcoiir. si 

5cc*jws*^©r#©*f». «r»ofcj:5K:$±tt 

©ilJ»©»»CCOC»r^6: <i^50g, »* U < »it> 

[0 0 9 7] i^?4^ ^ ;u©aK©«SW*-tt©fiBtt 
tt. HI 8«r#R8TSiaB-r-&Ci3&s-C#S. C©S 
DNA©*S«©-fe^> h©it*i©l^©WCC 
-5^T©, PCRf >f ^;UK*Jt»r**lyfcDNA©a: 

9 3'Cfc«fctf9 5'C©BK©PJ©B»2 9 8©ffiM«. 
C©#^©D N A©-fe if* > h J: 0^-5 ^ v-«coi> 

r«K8Vcr*s. Hi 8«*t««cj:o«*OfcD 



(112) 



1«8¥6-2 3 3 67 0 



i^iH^^-r^JBmiC^^o 9 5 7 °C©f?a 

CC, KH9 3 - CCDatt?aa-CSc3£^-r5C©1*S©DN 
ASWfc >f ^-©Jfi^fottfcdW^SK**'? 

x;UEi, 9 4 , Cr^U/cOxJl/ < ];0 8%^l^MW 
^PCR^Ph 3 jKoag-Cft* 0/c D N A «tT S «fc 

c©a^©Kfi«tttt* 9 4 ^©gttfflttrsaefb-r 

fcDNA*WT£J;5KJgL;hftS. c©14ff©*r^r© 

CcR5£3*i, CO»»5aS3n-5^> + *^-^a>© 
fc&fca— !f K J: o r«pffiSn/c«FlHiaBl* £ A A7 1 ) 

5ii fi#»fStt{bStl. C*ifc<fc!3CPU«PCR 

[0 09 9 ] WMWCCti, »S«Htt*»e©«WSK± 
0. 5°C©^Hr&£ a t>o^«tt«fl[CCS«airS 

att©ia<«Cl6J#3tiS. CCCCi2tt-rSf¥ffl<0fllti/E: 



l> 0 *fc, C<D«kWS/X^A3&«<*:<»<A:«)«:B, "T^ 

fft*PfPffl*«K J: 5 & c <t ktmt 0 < fco. 

p * *©j&8«: J: o r ©#fc5£T 5 C <t KWKfica* L 

[0100] JHH^etOScoHlSt, fc«fctfK*3Mf£|ipi/ 

KB:/* * *©±©M&3ftfc#'<-teJ: 0*K3 ft 
fifi*Ja3ftfc^:/av*©*KK 

®fc^f>^$n, *©*©^-*#*j&sffiffiWffli3 

&9©*©a&**5. c©7'n*fe>ucM>T, *raa&i> 
CJPK*4^a v ^©±pi5H®J: 0 ±©K»S©<fc 0 #/ct> 

±ffl©±{cBBrrs. ^^^^^©KS^^-r 
«©«%Tcc«m:sjt«#!»©*tcA*. c© rii 

Sfcj ^cH2Xtta«3tiS*©l eSfcf?tt2 3 0 0y 
»-;b©fR§a^: 0 C©^a-feX»l 0 0 l©Sl£ii 
^»©*ffiffltt«r»KfiT3#, CftfcJ:9JEj£©Jtt* 

[0101] SJ£fi^«J^&C\ 2 0 u 1 r 

«WA*c^BB«**r-rsti^, sisa^**©*©^ 

.3&«3©«»«a»T*ci3&5'C*S. c©*« 
3«S«©±©«^©rt»jT?fflBL, ^orif^^;u©i^ 
c*fiK©»»©SI©B#IH©mK:, ^S^Cc^O-ectc 
jhs^ctms. cn«»0©5lc«^®*'e©J: 

9JC«»-rSC<!:*ST*5©r, JStBttW* 3 

*ac*tt^tc*»-rs, jfeffajB©pcRjisw*-f ^ 

jucc*$i,»r», c©»a©Mjffl«Sj£a^»©±«:ffi* 
Wi*»Lfc«©JB*iBKrSCt^J:or«ffll3nr 

c©tt*fcttj«©^wi^K7ki4Sjcaa^»± 
tt©»acc^«:iiu, cn«*affl©3^ h*±#3if 

3 6k:, tt©#aw*©a©«iffi*jJ:^W©Xg 
*0rK»©S»©pJS8tt«r^< ofc. * 

[0102] *«9B«CJ:n«, tt©±J18SftI©!Mltt» 
Sf^3n, *Lrl»«5fefeJ:W^«cJ:SSat»^1»© 



(013) 



«fHJ¥6- 2 3 3 6 7 0 



i^i^^^ter, a i 5Kfcor*/h©R#MjF£ilt 
Ift-rs, »fitt©KffiH#jj*s tiros. M&stt/c^ 
fii 4«»;- u a- 3 i 2ccii*s;*tiror, * 
en 3 i 4r7ntftKSor'j- i 200 

IEr±~Rttt< J:5CCfcoroS. y-K^^u^-s 
1 2(rr^D#^'-3 1 6#©^P£Mor;tot;iAs?)6 
ti. fu^^3 1 %t<c&*)mm>2tih* 

[0103] T^9#^'-3 1 6ttO-;l'3 20*5<J;D ; 

3 2 2±*Ytt«:j&-9r«raK:r^S. 3 
1 6tsaHM3 1 7*5<£t>'3 1 9£StfK *0r. 1**4 
^D?fl 2fc<£0 c t#ft < t£HOX-Z¥® (HnH* 
r> cc»or¥ff&£iMW*aif. c©flt36raHt*« 
(Kf4«3 2 4*5^^3 2 6#«S!Wfc7fti*tiroS) 

[ 0 1 0 4 ] M 2 0 *T^0 3 l 6 #»3IfiHK 

cc*orK*4^0 9^^or^i2Xi&nijiBi-}-s, 

0*^-3 1 6fc£tft**4:/o*2>l 2©£ttiar& 

crsfiS3 2 aaiftsstir-r^o^-s i 6£i* 

8^?^ 1 2©±K-r^ei*SSIS#3 3 0£WTS o 

■r^«3*^-», 12 OKfcorYWrtoSor, ^©# 
^-#§*I4:/p i 2(D±co4 3 *c< strife < 0 * 
or, ^-tm^:/3 l 8£&&:£ftK:iElor, y^3 

1 8±©v-^ 3 3 2 3&«tB «3 « 3 3 61©v-^3 3 4 

*sis&««K:*sor. »9«3 3 6 »-r^ 0*^-3 

1 6©±«B«ffiCC7lc^W«:«B«-rsc £#r#. C 5 o 
-*3 3 4«*&Sft«KE«rSC£#r#S^ SIS' 

<TtfS!M«*fco. fififflccteor, a— tfwx^y* 
-3i8£fcDor, iSiSecft 
s *r. S^i 4£<£T;*tf£o #or, a— ira*/J» 

<DHI»*F3WS^«CCjniA6tlA:Ci**a5. 

[ o i o 5'] h i 5 & jctfH i 9 *^*M*r #ab-j-s 

<fc. Hi 9«:7S-rJDf»3tifcffifil 4£TCf£ituK, & 

t^e©*^©^**? ?^3 3 8«^^? 

?*hU-3 4 0 (H19)©BO±«U^6±J 
jfiO. 5mm£r^fflT£o Z<DZt7X*v 9 b U-3 4 
Ott. 9ram©*iCfilSiri9»St»8 x 1 2 ©E5>J«C "T^r 
©KSBifiSSrfS. Kf4^*^©COlE5«tt, 100 
M 1©SS©9 6#*r©v-f ^P7>^ (S&iSA) 



©PCRff, */c«0. 4ml©igfi©4 8#£r©<*:9 

*£o^**y>v (@6iS«) ^t^ci«^ 

at^. ^^^^hU-340B, t*l4S©/£tf>© 
8x l 2<30E3W*WrS¥63ftaffi4W'rS B 
ttSffiKBl 5te<fci>*lll 9©7*¥itll<t 0r^£tir*5 

0, CO*¥«8«Hl 9CCfcorK*4«3 2 4*s«fcO e 3 
26i^M-rS 0 h 0-34 Ott, 
4o©ffi6!££W0, *ta6©5fc©2ott|81 9K3 
4 2*5^^3 4 4r^stiro-&. Ctl6©SSg©± 
JSo^UK, HI 5Cc3 4 6r^$tirfc f 3, 
^*SIW&#©«**l«TS. 

[o i o 6] mi 5i l cmb£<^2tiz>£5{ ( c, r^r 

<Dffl¥S<D*+v73 3 8«C©»28ffi3 4 6©±*^ 
fe-TsWcSgfio, *tUCJ:i3*+ »^3 3 8**, IS? 
tifcffiSl 4te<fcorlWtfcJ:0 f XJBSti. *P-?«iBffi 
3 4 6©o^;u<£9T;£^ rffpoo^snsj J:5«:ft 
or os. iffaoo^j&wcfeor, fln&stifc^&i 
4«, Hi«:*jwacpu2o*5j:af5e«i4*©ats 

(H^T) CCJMSI/^X2 2tcJ:0, 105 
•C©SffiCC0HS3tiS. WSOOlBfcWcfcor. HI 
9^fcO^S^^3 1 8fc<£imteD3 1 2(t ftI*kSti 
/c^S 1 4 *iT» l/C * t^338 ©±W<fc««tf- S 

*r, HEStiS. BSOolBWWcfcor. «»«© 
fca&©*+ *:/3 3 8fi#y^ntf 0>*>6f¥6tiS. 
Cti6©* + v^"W, M»Stifc®Bl 4 i^MO/cit 

»kiww s. * * * ^»*c{b-r stcotir»B-rs 
*ti6©»tt<D-r^r**oci«<cc». * + 

&$ftfc& £&(*®§l®3 4 6±K:Eg<*tiS£r3 6 
CCTF^TSo COTmZ. +ty^3 38*S»0, ^ 
im<i^5 0g ©*/JV0|R»* F r£«*4«*«i 
OTCfr, SKf^S^KH^xJUOttifcOosiP^iBBS 
*+v7 r 3 3 8 3&sa«lffi3 4 6©±*^ffl-rS 

1, fcJ:0'J f jnfi$ti/cSS14^gmS3 4 6±CC#± 

sr. »*0<« 1 0 0 *©*/NDKIM3F#. ttl^^ti 

4*ss9iffi3 4 eow^^arTBOfcajcff 
^s-r^roscfsfw^i^raflEStiii^cc, rh- 
$nSo 

[0107] mmztvtd&m \ a^xuyu-3ao<o 

±ffl^0Tttto%»«ffi3 4 6iS8l*-rSi*. M»*> 
ai4i + +?^3 3 8ioa«, fcJ:^ W4^n 

* i 2©±a$o^2 8 o©±^r^tarse»«2 8 
cfcor^Tsci^, wM^wrsci^i 
©±*«»*»«. «*5«fcof*+7^©rtffliaffi±Jc» 



(114) 



«fBB¥6-2 3 3 67 0 



1 5 Kfttt3H»«f*2 7 e&7k<Dffi£Mfr<Dumtm 

1292 7 6©Bi±tC#<i*^7 ■> ^XlW^ilfflttftJt 

So 

[0108] a»snft:*^-©^cc?if^iaa[*jj:cjff 
^(D^f^u ^12 ^©a»ttcc3&^t>e-f , aaaas 
<b i&mm t ©ra©iEM^;s«fc«««:*f l tsfi^p 

tooted. snH!k$n/cS«i 4tt«rjfi<oai*^a-fe 

HI 5CC*j^*ftSl/5*«/h©TfpI*0*F*, 

cim, ^■o««r, ass, *$j:iy*H«»a*i»±^i 
tea: & e> «> * las-r s /c#> cc+$wrs»r 

&*>5. c©Tfrt©;UF©®ffl, jfec^ccaisfcfcitfa 

[0109] K«S«*©£«*»^#© 1 4>*m*t 
©K3*«^©W>*fctf£a.SC£aS'C*£. £ 

i©BlrO. 5imigK"C*n«J:l» B 

[Olio] ^ng#jwes«:ffia9t*r&-5J;5K:K 
•)WW6ti^±K:¥e«Bni(l6ffi«14*. ±iB©* 

rcft6©*fi©«#*4>E*83*i££* SfiWJcOfi 



£/c**;f+#&2rcff UTtf e>nsc tic* 
-<t ©^cc ^> rei—© P c R if * ^©»sS*ifeflfc 3 

ffi©«i*HJ&-€-5Attl^6-C*S, 5£&£Zjni& 

Stt6i*SI!Jfi±©*l=S»^»l»3<i, L/c^o-C± 
SB©lffliS**«Sf»3n-5. 

[oiin mommm^^x, ±»<omm^titc& 
mi 4«««^=fA»'c*^-3ti&. M?n/cSi 
±©!Wc & =f a «n $ fmj&wm*:tm& &tt$> 

*s^5fifiFlffl©fl6fflr«. ^<tAi'©zfAM*4^^bT 

©«ffira\ »©r<nfcj»e»f*-c*s^jii3ep6Q:sc 

t3&sa*0i*. S6«c<6©SQMH«::tei>-c> 9 6fl©fi 
JM©«fa£^fcffi9 wr, #«ta#*ft*ft l o© 

o rffifi*«©iB?U©±6caS5(| Sti-sci #*#«&© 

Wcoi>r©j&fi&ffl*©:3>:/^7>xtt:, 
^■>nt^©tiaD^6n^ ctifc©** 

o -9 ^ o #±s -s-c s^-r -5fc*ccaw«cTfij* ©* f 

[01121015 {C^TWH-e©* + v ^3 3 8 tC*j 
*tiK<fcipK»«2 8 8©rtMfi3 5 2i©m«: 

miai©b^e> h (Himont) CC<fc«3»ff 
Sti/cyr^-f ^{Valtec)HH-444J/c 

&PD7 o i s^y^otux ^/ctsr^ * ^x 

t h (American Heoscht) tC^^PPWl 7 8 Ot^ 
So »*U^^8»WCc*5l»r, ***:/©F-A8K*lc 
o^r©SI»3»0. 1 3 0 + 0. 0 05^f>? (3. 
3 0±0. 1 2mm) »*0l*HJ6«K:*Jl^, 
W353 5 6©« 3«0. 0 2 5-T>^(0. 64mm) "C 
*0. ++v^©F-AJBSiJ»©i|i«0. 2 03>f>^ 
(0, 5 2mm) So 

[01 13)01 5cc*$w*«/h©ia»*F*-r^-c© 

^teJ:l^ffli36«:l»±"rSK:+»&Wjacc 

+ *»98©H««rWlfiirS. K- 

A&<D*+ vV'3 3 8ii 4 ++^^©S»«:fiiir^ai 



(115) 



WRPF6-2 3 3 6 7 0 



**MK:fieo"C9 4*c-i 1 o*c©&K&c&!$-f £ 
ct&vj*&tfi* *©».£» i o o°c-c&£©"C, i o 

0 'C~ 1 10 T!©fBH»S*©Kr±fc»S tA>„ t©?& 
ffflf^^'i^Pfu^Affil cn6©SBK:fc 

3 6tc, JwJ|&3*ifc5£»*v **©*«:«> 
£«©ffl»ecj»BB«K:, * + *:/©ftfbfcJ:oTjBff© 

[0 114] 9^oafi»PCR*-f^;^*©B 

ec*©**j:9iKfir&&©t\ g^w^ommw 

[0 115] Ctitt*teAtWWt*S. if 

II b fc*JS6«J<D D N A T ;U ©'h S I * 

Sift 0 5 ^xr^W^W^^C itcaj&TH'C^ 

[0116] Mt^7^f-; ffisRfctto/cSBS* 
ftffll/t* ffl*©Kf*«*8x l 2©K?UCC^&rr£ 0 
C©8 x l 2©i2Wtt, v-f*o*-f h©7 

{I * ©» £ © g 0 T t ©*B©«fi!aMR©£ 

«tt«MKSBiltt©fi«:tiiE-r-5. t©Sa©fcK*t-r & 

^FU-tyf-ft-iOl o©3QfiW©*&#^fo1f 

k<£9, ^fStta«:«i*3nrc>s. 02 1 bk. m<o 



y^HQe'jxJi/v-f^oiJ-f^-^u- h©h 

U-©7 U-A3 4 2 K*4^P 7^12 ©^ffiiCC 

«z£ffl3 4 6£|H]S£) tt % ^©lpl***? 
^3 6 4t^T) ©i*3J:»3Ca£ao. 5-(>*(12. 
7 mm) JS^KS****. +t ^W*f©1*^ttt, 
:7U-A3 42©^9 34 6<fcOW<3eWT£. 
A3 4 2©Tfa£&t&t>'£ i 5;fc3 6 6«, *©£fi*ffl 

e>, 7i/-A3 4 2im^(H*tr) c 

©4^ f ? 2 KUPBHEI-ca^ia 7 KBrHH^Tfl 
[0 117] 9Ja©aiSffi3 4 6B7U-A3 4 2CD± 

y^3 1 SfcfaCi&A/tM:/^ 3 2*5 J: 

U3 3 4«c&BcS#r»SmR«rBB»rS«rfc, 
^7*n-feX^HiLti2 0^1-i$«3 3 6±© 
-fVf** £ ^ ©{&§£&#> C©g^9&#> 

H2 KtTjVr? U-A3 4 2 4«f4:/a ?£©ffig 

Cfr, »$n/cf i l 4 ^7 I/ - A 3 4 2 ©1^0 
34 6i*©Ja2^#©JaHCCUo*5 0«)l*Si**. ^ 
:/3 1 8fc+#{CfcCiW-C. ttfflfcS*ifcffi*&S»ffi 
3 4 e±«C«BL/^7 U-A 3 4 2 4BES^O * *© 
±gmM2 8 0CC#LT«<»Eb/c£#, #* U»H 
Jfc«Cc43^Sig(£^«Btt«»3«3 3 6*@E3-tir. ft 
f 3ii©^>7 : ^^7-^334^y^3 1 8±©-f 
>f?^X7-i?i^a3W. ^^3 18^ 

jSB#msio«:iai£ot:5aBi 4*±»s-i±. fitu 
9(C7Rr*^-3 i 6*g*fii (Y^ifij) ec-r^tf 

■C, 7U-A3 4 2*5j:iy f S«4^0y^l 2*BBJSrr 

*7l/-A3 4 2*©BfSffi|g6CEK'r4. ttJ«k 
3tifc*^-3 1 6*Kt4^ny^©±tcKUrESi 
0, >^3 1 8*l©ltllD{CllR0rft«R3tifcffi«l 
4*TCfr, -/^±©-Y>f s v^^v-^3 3 2*Wj* 
©<fc^«c(ta»«)UA:-f ^Xv-^3 3 4<h^gC 

coils] *>r^©Kt4«©**«3rSta[aK:??«rrs 
$#a/c^tc, /jNS©h^^*£*irs/cwr*s. 
xv-47^^3S3i*sfc8i>«:tt % y^3 18Cc^Lt:J; 



(116) 



«HJ¥6- 2 3 36 7 0 



^>7*y ^Xv-^ 3 3 2*5<fct>'3 3 Atmn^tct 
M&Sttfc3^#WO f 7U~A3 4 2©±»^D3 

AD, r^r©»o«Ri«BI5a»BJIJfWK:RI-r**c 
[o l l 9 ] te©jafcWc*jt>r % ^f?^7-f 

3 3 2fcAe>'3 3 4£«BSU >> ^3 1 8 ***U£U:B 

4 2*sfl]<»sn/c5e«l 4 ©^ft«±©Tfa £©$&#£ 

#±3^/ci#cc^o-2>o c©jBS«L *i<fcW*o< 
Biu^©^>f r ^^xv--^©^Ft|cc*5iir, 

5-(>=Ml. 2 7mm) ©MJ¥3£4>o-fe^.r.--X7M 
d> 1 5 0 3-C&£ 0 

[0120] BjaoKso^w, »&*i«3*«-rs 
7u-A3 4 2*ttffl'rsc«fc©*ccj:-3r, 

S©ttH«*ffiflar#-5Ci{C*5. 7U-A3 4 2 

a***'**-?**. »*uc*n*wtc*5c»r. 20© 

-t*£8i;fcD3 12 (HI 9) ©ftffittHtt. <£ffl£ft& 

[0 12 1] 89aS©8««, Kf4:7a**fcfcW£JS- 

r©ffift©ffl»©KS«ra* ^*P*-f*-:/i/-h 
(D7t-v-; hccs^riB^j-rsci**'C*s. c© 

*©±»tt»«5'-;l>£o<£X7^:^* 
t^tC^OlGen^ C©«tt, ^J17" ©J5ft* 
fc^RBKJ^6&*J^««&*"r*. 

[01223 c<D£5tewmBm*mz. m-nnzm 



jH*jKffLTtf* *LTc©ert©K*4«£«j**Rii» 
SSIrt-C^oKft^a ^ *©T#{filfc:35±fcEiB<**i 

sss«4aa©-r<'nfci&- j ttK:j:or, mmc^m? 

SCi#t*4. K»^P5r^<!:W4fi^ftt©ra©«lft 
e3»©iiSWtt«ltai«:aJsSrS/c«>Cc, RUBB©***^ 
5m«5x;u©55ft«fB««:^a-rs^**s*0. ^br 
gfcAO*^ *JU©R«»«B«, to&6a»"C*^*HElc 

«^©HlfAF **WH«ccjoAr»**W*^ *;W*J 
'sSHSBKfflEU *tiCCj:«)«iLtfiai 5(c^-r2B2 
9 lrttc»lE$n/c«*^6©7K»A©JKflE*©J»«i8 
©IB, L^^S/RHCcJcoTfeKiHS^^-r, */c 

^ra-fi©s^*ft*^*i/*<rtt^e>tti\ ±tc?»j 

W4«fti©BI©l»ea»ttB, B 1 5tc^Ri^7 7 
X?^i3 6 8, A VR«IJI5is«4«S©rtflB«ffi 3 
7 0Cc*j^SK»«*©»l!i» (EKvtf-r) ©E«tt«: 

[0123] ^7^?? ^«a©*»Ga»ttB-€-n6©« 

l4^rt©i«^{*B*^±l5]--©IS& J ]tt»*W'r^c KE 
ilfcAtfftlPLGcAD, 9 6^*;U©-ftj&M^-Y^t2£ 
•YSr-^U-Hi, PCR«C*fOTliBI!W6C©*3a^-r 

x * * * t ©H©ttHiS^©£tK. K#I4««J*i*» 
«fl=^©«ie»tt©«i-tt*IIML 5 *TfffiSEfb*tr 

F>g ©& ^ * ;u :/ u - h a® £ il 0 T ffe© ^ x ;u cc%& 
3*iS©T?. ***^H©HSIIttt. ^U-hClOTW©*! 
JB«FCC»ffiStiS3&s. :/u-h©:/5X*?£tt#W« 

-5 0 £K©K»:/n?* 1 2rt©Kf4$*;UHI© 
IStt». K»^Pv^©ffla6c«S"rs. fctftt^ T 
;U 5 ^7^^^^©l»IKRfiS»tafeS*S 

©KMKaaKSrW-r-s^er**. "r<ftfc«&£*tt* 

^I4^n ^ ^©aS«®fi?>rj£i5ffl«:^/cor^ft-r^ 
©r. ^^^^^©^^^^^©EElllttPCR 

A©ilMKafl%«S9(nK:atc z> ©r , 

ii^4^n^^p l 9©^^x;u©^SIt^S8«, -fvXZ-v* 
K©9 6^x;u©— flcfiSM*7-f ^a^^^-^u- hw: 

[0 12 4]C©A5CC, PCRfiKKHCCtofc^Ka- 



(117) 



WHW6-2 33 67 0 



m t *fj£r s«*4^ * ^ <t ©ra©SE£&ste©fc «>©s 

JcaAtc«*iPi«:tt< ciMft^l * or WHS 

(,>S/fS«rr*. HI 5CCtei,»T v nHJ6ffl#2 8 8 
©^i¥?t*— A3CC0. 0 30^f>f (0. 7 6rm))r^) 

RI«|SS3 6 8©SJ*SttO. 009 4^? 
(0. 2 3mn) *C&& 0 Sl^^ttWfflfiSBXgtCtet^ 

[0 1 2 5 3 Kf4B©»»«{fc*WK:PCRSJ6ia^ 
ttfcWTSfi!*****. #5*ttPCR©fc^tfl£kC 

PCR^n-feXi^tt-Cti^^c sJfJ^PtU> 

m&^&htaWtito^ i*S©»Jlfc*»3ns. I3« 

[0126] EM*«W&«fcfi»tt©KKft*-tt*» 
«WBaaK©««c«tH«cc v 0-10 0*C©£&g 
Snftttft«&6ftl>. Sfc. 9 6ffl©H$Mt©S*ra 

•3^0nIffitt»«*1'!?^*K«'r^#t?*S. C©* 



[0127] ^swflffcoc^r^fittffl^oflt^rioiteJ: 

;WDv>( - Y<D7*—-?y KCfct^T 

9 6ffl*r©K*4«£^T£fc©T*<5. 
*©tti>»T^x*»#Hi81W:. SBft©SM§SRM;te 

j;o'pc Raw--* # ju©ia«:fiffi-rsj£c»iaaaKHK:*> 

[0 1 28] 02 Hi, 4k'-X(D^7X^^M 

©^^©«^*©si)©ii*s^^»rffi0r^-r4>© 
»*»wiar^-r. c©Hffiw. t^xommzs x 

5 9 6 ffl© 2 x i9> £ < «JS 1/ /cDtltv >f * cz 

$4 Z~7U- h Zlttolc* *«»*iB^l*-5 

H2 2«, 02 i«:a»Kffiiar^3n/c 
2(Dwr$)^ 0 02 3{jy u-A3 4 2<o&mmx 

$>& 0 02 41*02 2^24-24' 
A3 4 2©Wr*5, 025«022©«25-2 
5' *»6fifc7 I/- A 3 4 2®8iHt*5. H2 6R 
02 2©if£i2 6 -2 6' &C*S-?/c:7U-A3 4 2©$ffl 
0"C^So 02 7&i02 2©J^2 7 -2 7' ^C?&^/c7 
1/-A3 4 2©»rffiEI"Ca<5. 02 85i02 2©^2 8 
-2 8' ^6Sfc7U-A3 4 2©«»W^#lBffiBir 
^>0, V f >f t-^7 I/ - A 3 4 2 ^ 7 7" 

[0 129] 0 2 1 ^02 8£^biiT#M-r£<!:, 7 
U-A3 4 2B*¥O^Xf 7 h 3 7 2^<1 

A. C©^U- h3 7 2±CCV^^p^-Y3?-^U- h 
©Mtiy t-v-;ht9 mn©*^HIPJI«*BC*t: 9 6 {1 
©ftJWfcJSSft*. 8f@©tfA~H*5j:0*l 2ii©^Jl 
^■1 23&J»ffiT&. tfD, ?»J7«:*$WS?L3 7 4BC*l 

e©n©ftga-r*s. 7u-A3 4 2©&?irtcc, n«i 

JBKft«. mtf. 0 1 5CC^Ti^4^3 7 6#EK3 



CH8) 



WHPF6-2 3 3 6 7 0 



cn«H2 i (a) fcj;^ (b) lOo^xm&mmti 

6£*>tc, &M«fc?L©rtflJ^O 3 7 8 £-€■©#««■ 
SnfcKfi«0»J!S3 8 0 <t (Oral ©!©*<!: bXTjkZti 
& c 02 1 (A) fcJcO' (B) *©#M#-st3 8 2tt, 
I*f4^3 7 eORlB^^OW-WJS^^HH^rBC^ffi 
gT &?L©*tfa^ 0 ^^Tc 
[0 13 0] #WHSttHl 5, 02 1 (A) *JJ:tf 
(B) CC^0fcW3 8 4«:WrS. W3 8 4tt#KfMf 
©RfS5l5W»2 8 8<D±mmtcBl&ZtlZ> 0 MS 8 4 CD 
mm*, 7U-A3 4 2©^L*M3ftOftU«£«C+# 

6 (02 i*jj:aia4 5«c*t>j:<^smcc^) 

.l/-A3 4 2©HPfi«:K^3n5. C0V7*Ji--<D 
BWK, t^t ©t*«7 U - A 3 4 2 

fcti^pua^n-r, ^o^ti6©7u-A3 4 2rtTo 
sttBKEaTSc&cc**. yf-^t-3 8 6^ « 

<DI3 84*fJf^t-3 86 U-A3 4 2CC 

&J;MC, ^*ffi*s*3£Sn^7U-A3 4 2CCK^3 
jffiSttfciSCC, 9 6«*?©K»«cW *P*-Y 
#0 1 5 CC^*/hCDIEfSi*F©K»Tr-r^'C©affi 

[0 13 1] 02 9fcJ:ra3 0*#J8W*£, 
*j<fci^W©<fcOWI»tt5W^StiSo 02 9*5^0 

5 &r^X*-;*ll©F-A»* + H29fcjS 
«5»«*i^ttA3*U KB«©±BB©rtflHS3 9 0 CC 

Wc^ta3 9 2B, F-AS^t^OXh^^il 

rftfljur, j«w«±o«A*i»±-rs. f-a 

i><D-C&Z> 0 03 n*^*^3 9 4 CC J: 9 18*3*1*1/ 
r£^3 9 6t»toS3oo*t y^©ffl9EHt?*S. 
C © $ ©3 1 £ ec J: 0 + * v -7®&i±#& 

&©tc&£o 0 SMt. ^*:/3 9 4ttf^4«©±aStS 

3 9 8±(C&»U *LT*+*:/#iW«©*K:i*6 

cc«at a©*BS±-rs. + * + -ftm* 

4 0 0^ 03 2«1 2©Sc3R3tl&4 l + ? :/©& 

[0 132] »J ^^^-©^OWfflttffiJI?©^^, 0 
3 3-3 7£#MT&. 0 3 3 {J^X?- ? £© y ?4 
t-OlIi-C^-S, 03 4tJ03 3©!3 4-34' 



terBV;f-^-©»MBT?*£. 03 5&03 3©1 

3 5 -3 5' ICfe'l »;^-f:r-©38ffiE|-C&S. 03 6 
iiH3 3©«3 6-3 6' «95 V f-^-©KffilII"C 

H3 7WH3 3©«3 7 -3 7' tCrB^Uf-^^ 
-©KI^^ i3 3-3 7^#Mt^i, UtM 
t"~3 8 6&iSU£4 0 4^Cj:0m f ?H*tx/c^— ©* 
^p©^X^-y^H4 0 2*»6«flE3*iri^. TO 

4 0 2tt*©*«C»fiR«**i 1 4?L/S©2 4»CC»«3 
*ifc, 8 x 1 2^iJ©9 6?L*WT£. C *i 6 ©BfcJ:¥ffi 
4 0 2©4UC?gJS3*ifc5fcu ^406W 
CJf4 0 8{CJ:i3EiBStin»S. £?L ^60^© 
&MKrC*£?L4 1 jSSD*WU C©itSDtS 

02 QtcfeWSitSD! <£9A£<, ^OTitSD^ 

3 4 2©*fcE«S*ifcf& K»S©±*-T^SCi3&s 

~c£& 0 W3 8 4 3&s**aafr?L4 i ozmm 

[0 133] 'JNt-B7U-A342<D*K:, 03 
4fcJ;a f 3 6^-r7 , 7Xf^^^4 1 4CCJ:0K^ 
*T£ 0 Ctih<Dv' : yA?v2%7U, H2 3CC7n-TJ:5 
{c, 7 l/ - AtfJOX P 9 F 4 1 6 *jJ:c;4 1 8 Slit 
& 0 2o©^^^^-> £>£:/4 1 4#s#£U S^IJy 

f--f^-©*o^t)±{cffaE-r-5. cn>b(02o(D77 

Z?y#<D&7&m3 3^4 1 4 AfcJ:Cf4 UBiU 
[0 1 34] 0 2 2 — 2 8©^P-A3 4 2 6J, *©* 

ic&mz titc 9 6 ©KwssowsttiifcK^s ti/c 

7-^-3 8 6£<f*., #-©#{&, 02 1 A 

fcJ:CX2 1 BJCTS-Ti^Sc^ffi^JSO, Cft&PCR 

mmotctbicm^v v v 1 2 ©*«cffiaM-*c 

^-2> 0 ffiaf*. 7U-A3 4 2^4^'^©#^ 

HH-Ci*(tr**. ««I3*5j:CJPB!«©fca&«:, 

to<kVV?~'{J'-*mn&Wicbxy u-A3 4 2^, 
■^c- x i Pf^ffe©^^ x ^ •> ^fiS»©*cc#A'r £ c <h 

-7'1/- h ©^fliJ^Sfc^O'^ 9h^y>h (foot 
print) *ti«H3 8-4 4 CC^n^nr l» 

-So 03 8tt^-X4 2 0©±ffiHt?*^3& J , 03 9ti 
^-X©Jg®01?^)^ o 04 05*03 8 0140-4 
0' CC»^^-^©WJffiia"C*-5. H4 1»H3 8©» 

4 1-41' &C?S^-X©*8ffi0r&£ o 042«0 

3 8©14 2-42' ^C?& i 5^-X©»rM0-C*^ o 0 

4 3 te0 3 8 ©14 3 -4 3' tt:?&5^-*©$ffl0T 

H44ttH38©B44-44' &C?3^^-^© 

[0135] ^-^420tt«»L^0«:fco8 x 1 
2M©JL*sjBSE3nr(r^^^^y ^© 5 P6tt :s Fffi4 
2 2$$&. ^ U-A34 2 3&s^-^©*tCfiKgLrt» 
K*4S©JS3&s^-^*©n*BB?L©*«:K^-r 
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&i*ft&<D<!:IgJ-(D:7 I/-A3 4 2 CC*tT &KI«-CR*4 
fW)S2ntt^ fl ?L4 2 4tt^~*©*fc»(KS*i 
ft 9 6CD?L(D&Mr&9, fnM3 8, 44W^4 
3 ffl^©Kt41Stt, hU-iyf^ft 

a«H4 4*C^3n-Cl^o feft^xi:, K 
*41tfc <fc £>* U ^ A * - Z 4 2 0 CD* tcfigT* t 
*ft£f^I*WK«i*©9 6^i^v^^aif 

^ ? r a > ^ * fcratf > ^ y > ^©t/* f - a©*cce» 
[ 0 1 3 6 3 K»«»^**KsyBJ:c;»iB-r^*DN 

H 3 1 *5 3 2 K^T * * *;> :/Jt©fl&©H*H»«fcfc 
l>t, 8x l 2Wr* + ^^JS3Bt**l/tt^&^* 

X'Z&o CW^^ii, B3 l JC3 9 4t^$*rC*J 

a, ';f*^^-*sio f ^-xcor'fe>^ i ;-« t mo% 

iSf^P » 9 1 2<D*fcEiBO'T:. 02 1 A to J: 0*2 1 

Bfc5jvrrH2>^y-£ffi9. ««k»^ov^*©r 
^> F©^-e7 8<D*(cTia*cciseF3#, cti\mm 

[0137] *CC. ftUR3nft:/7^-ttK8©±«:-r^ 

■C. 7U-A3 4 2CD±Bfl^9 3 46<!:&l4£tf£o 19 
1 9*Cbtt*M&S*ifcje«l 4#* + ?:7«ll*l/fc: 

Fx* y *-3 1 23&»6©TlfiI*©BE*TK:l* 
tfTSo &^T\ -/:/3 1 8*IeIRI/-C, H2 0CC*jW 
6>f >t? i7^7->;33 2*J«fcCf3 3 4*6a3ti. 

fcj; t>'7 U-A342 CD±S5^ 0 3 4 6 ttSKSKHG 



[0138] PCR7'D hn;KD»to«3«:*Jl^, JM 

M&i*txft*^~3 i etta^^tim-r^or^ 

U-A3 4 2*jJ:iy f K*4e«:Kai-rS. ^i-C. 

*CCJB)5Sl/fcy ^ (03 8-4 4{C7j*3*lT^&l>) 
W\ 03 3CC7S-ryf--f^-5r^4 1 4A&J:£>*4 1 4 

[0 1 3 9 ] Bflf^frJ^CC, 7U-A3 4 2IJ, 
(CfSfcT. 9 6 J; 0 ^t^f i <h fetcii-r t« 
$ft, >;^f-3 8 6tt, i&BfciBcr. ±IE 

£<d? u-A3 4 2 *E{W&c 
tifcffifii 4*^^y*-rrcfr, 

^%ei/fci*, #a«-3 1 6£8fe£U -tO'CKiH' 
[0140] H47*j<fcO f H4 8*#JH"S"S<fcv H1K 

A©»*i/C^JBB«©^o^4?iiia^sns. 04 

t>, ^fSO^n hn^^a&Sa-ifQA*^-^*^ 

■y- («ac pu£^5) 4 5 ots, aarsv-^a- 
K cD^rff mc cctsig stirc»-5«l8P^ay^A *^ff 
T-2> 9 #*Lc>H*««K:tec>r, cpu4 5 0«ro 

KI CMOS 8 0 85jt*S. CPUIiTFl/^ 
^4 5 2*«J1L. cn«:J:0ia4 7ZlO f H4 8 6C*5 
Wiffi©li88E*©«^©feO^T KUXStiS. CP 
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-*til84 8K;feW£ffe©igBB*©«*© 
fc©CCfc;i£>*l&o 

[0 14 1] ««ccDWffli^a^A*jj:af*Sv^^ 
Affi»»EPROM4 5 6«llBtt3nS. a— tWUa 

»j^sn/c«ftt (Tccsatt-rsaiA^o^^A^^ff) 

ti^* ? x 'J v v AM 4 5 8 CCiSttS ft£ e 
S/X ^ A ^ D y U > ^- 4 6 0 B, WflPV^FS 

<fcC;«FlHI©t»*R*CPU4 5 0K:«(&-rS. 
3-^-46 2tiT F 4 5 2 *»6©T F UX£ 

^tfiO-et/C^- FU ZbX?v7*miR^X4 6 

4±©as&f-y^iSfR7>r>*rStt{t-rs. a-ira 

fv*:/W4 6 8±©CPUCC<fci3*^Stl5«f«CC 
j£gt/t:*-#- F4 6 6€rST PCR7'P h^U^A 
ftS. a— tfiCPU4 5 0iOM©2^*^»»«. 
W8P V 7 F f * r ©ittW© ^-1f ©^ > * ^ x - X©gp 
Kfct>T«T^fl»fflCCiE*r*. *-#-F>f>*:7* 
-X@B4 7 0»^-1f(0*-#- F*. f-^^X4 

[0 142] ^P^ApJ«B&M»5'^^-4 7 2*jJ: 
0*4 7 4 ©#*»*£ CtlhOiO^^Z 

-tscpu45 o^cfc*9tt^5n/c^^> F^g^r^n 

^cpu450ic200 ^;#«tcSot, fflmvv 
CPU4 5 OfcfgfTSt*-*. co^x^waa-b>*- 

*!«-£© P CR^P F =UMCfott SB* *©/cd&CC^T 5 
ft£ 0 UART4 7 8(i, RAM4 8 OfrtfBtSSft/cT* 
>4r(Cffl*r#SJ:5«: TRS 2 3 2 J -f > 

3?7x-xiaB4 8 o*^f3tf*. aivn^r 

tf^n/cPCR^n FdjU*Jjl— tf*«at? PC R^ci F 
n;UK*ti& i l> 0 a -if ©»ffi©S W©fc«£>©f1* 
©B86C. «^©«FlfflfCffaEl//clllS©fflfiCcBBLrll*S 
?n^o S6*c. »5E©PCR^oF3^©IBCcatf«F 

^©^^^^a^^^^-^An/c^-^^iB 

ttSft*. ■r-<r©c©f r -^*5cfcO*ffe©f r -^{3:, c 
PU4 5 0K<£9[HJ;titeJ:<ie£tt. flTUART4 
78*gtRS2 3 2#- FtCiiJgSn/c^y >^CCffl 
RS 2 3 2 >f >£7*-X(J 4 $fg&© 

3 > tr* - *KWR©Bfl*rr7 F i/^fccfca'f-^va 

©«KB«r3l*S. 

[0143] mmj amp ict 

1*5) 4 8 2fcJ\ 4A*/ffl*U^*©^"O^ApJ 



ffifc-fe? h tbxm< . >*v-y ? ^ccfcc^r, cpu 

4 5 OttT Fl/^f^-^4 6 2te<fctf*?^aBRA« 
^464*ffrP I C48 2£iI&T£«, CP 
UttP I C^©7 r -*7-K£? s -*^*4 5 4£<lT 
f^r 4 £©U^x*£ffl;t>#- Ffe^CXA^-Ftc 
-r^^ccHLr, PIC48 2^ypy75>n 
& 0 CPU4 5 0ttlflAU^f«;ttfflU 

r, ?W7J**imzT i>J&m*y7 (PAL) 4 8 
4©rtW©^ltt!»*WliBl-rSft:«)K:, f-^U4 5 

4 £*rc cputa^ *©*tc»*>ft & 4? *? - f £ 

SBtfrrS. PAL4 8 4B. «»©A*fi#*5J:Cfli» 

©a*S#^-r-5ttJBSJB'C*S. PALtt-ttKA 
S»©»tt-5ttJI8*W-r*»S©?iJ€:WrS. StHSK 
A*CC*j^S»ffltfc«©M*/c»^^ FJUcJ^J&fce 

*uT«tt««ffl*©iiffittiii©attS9»j*/cK^ 

^b;U££*f& 0 CPU450, PIC4 8 2. PAL 
4 8 4*J<fcCTFg3K:*5l»rffi»T5l> < o*»©ffe©[nIB 
*»UrPAL4 8 43^6©«^©ia*fi#©a* 

sttJB*jfe£-r*. ctie©**^^****^*^* 

ffl#fi#tt* jyTtcgBU-r^J: 5CCH4 7RCXH4 8 oc 
^txi/i' Fn-#X©ftl&£$OW&&©r&£o 
[0 144] 12t9hOrtP^fr^f;KA/ 
D) 3>^4 8 6B I ^-r>4 8 8*$J:Cf49 0± 
£D7tP^IE ; &7 : -^^4 5 4±©fw S/£;H1# 
CCXSW£. C*a6«CPUtcJ:*)A/D=J>^-4f© 
tc$><DT FUX£f££U CHtA/D3>^-$© 
* ? 7'iiiRA^lK:ii*S O/cM* 4 6 4 ±tC * * ^JWlfi 

£C£KJ:oTS!£*l£o ^>f>48 8*JctO*49 0± 
(DT + WmmZ. 2o©^;U^^U>?1f 4 9 2fc<J:O f 
4 9 4£Dffl*7^>*C^-5 0 vjl>*-:/U#tJ-4 9 2«4 

o©a##-F£Wu &*t*2^©fi-^>(>£W-r 

S. C*i6©#- F©ft*ttV*^A«::te#S4o©a 

tt-fe>if-©iocca<S3tirc»-So 8H©#-F«:W 
sypy^oaR-fe^if-ccaassjhriiS. ^2w 
w»3©#-f». -en-en, #ai*:bJ:c«sH©ais 
-fe>^-cca*g$nrfco, *br#4#-FttM*3 
ti/c*^-©aK-fe>*-«ca*sstit:iiS. cn6© 
aa i o©/c8&©Asaw*ciiB«ia4 9 k 

tKSJtCHS. 2 0. 0 0 0^-A©ffitn:||4 9 6». 

/-F4 9 7m^ 4 (HTS-ttr) * 

lti4 7M14 8 (CW^ii$n/c+ 1 5#;UF 
I^4 9 8^t^ C©+15DCm#©U^ 
-X«^>^-^-f*- F5 0 O^V7Xf^ 0 'J^' 

J£&T&ag©ra$tC&£ 0 y-f*- F«r»«-5«Efi 
T«, 7^>5 0 2JuJ:0 E 5 0 4«:gtv;Wl/W 
2 9 2icAA5n^ «aSH2>-!f-tt^^^U^1f- 
2 9 2^©H«3tc«««rW-rS. 
[0145] -7Jb^^U^1^4 9 4B, A*^- 
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-hB«8iE«E»*S5 0 6 6ca«S3tl"Cl>S. C©» 

;l^:/U*ir©A*8BfcHtfJU #«CcKiWK:S5eU"C 

Tfcfefc* WEBS 0 6«cj;»5#JH«BE©tttf; 
B, 4>fc< ifefiffiiifcK:. CT<*>r^CCK»;7 h"T 
60 C©«E«#lffl»CCPU4 5 0(Cj;9K*tt, 
Or, c©#JHWE#TK^*S»A^PfcX©»T 

CCjEfl|3&WJfflI«:ltJ*-r-5Ci«:CPU4 5 0ttft!5. v 
9 4^©ffe©A^B. 7>f>510^ 

rRMs*fDC3>y<-5riaB5 i 2^a*s^n^>„ C 

©IsIiKBXf'* 5 1 6tcate^nfcA 
^5 1 4£WU €0tACiEAA5 1 8 «:*©£* 
& ^ ^ tCibW-T 4 A CmE£ A* 5 1 4 CC 
fcl>T£tt<t& 0 RMS»DC3>^-^EIIB5 1 2tt 
AC«E*1S«U ^OT<£ft£^0*C, 7^f>5 1 
8±©ACA^tIE«:>CtOT. £fc* Jt0WSDC«E 
£^>f >5 1 0±fC«i-j"5. 

[0 14 6] 4o©*^wcciiissti/ch7>rr 9^ f 

7^^-5 3 0, 5 3 2, 5 3 4*5<fctf5 3 6«\ PA 
LI&S4 8 4 3&s6WJtB^X 5 3 8 *STfWIBfi#*8W' 
h7-f7^F7-f^-53 0, 5 3 2*5^5 

«#**««rr5. cn6©t-^v r ->B^n->^2 5 

4. 2 6 0/2 6 2*3^^2 5 6/2 5 8 (H13CC*s 
l>r$fflO/c©<tl^-©#M£fc^) cctoftbSft*. 

Dib^n»$n/c^^' — »<Dnh*imi3v ft 

-^hX-{^546^1tWt^ 7^Ab-*© 
fc-^y->«^P ? F7^h;W?3 1 54 
8CC<fc9SS3*i*. J!lfi*9h7')hX^?fCDlW 
^S£4HH©H*ScK3tiro*5 F5W77* h*7 

©7^At-£ /sSH- ^ P ? * ©?§!&£ R£±T £ t £ 
Tcfc£o C©<fc5&**#fiCofc*§^ iffJ*9F7 

5 5 2$/dJ5 5 4±©h^-f 
[0147] 7 Y^At-^©iafc-^*/->B3 6 

^ft-ftV 1 8 0 "7? hfccfcO'l 7 0 9 
? KOStttfti. h7>f77^h*7>fA^(ir^FP 
MAC 15A10157>^h7^7-^J t 
St-^V r ->B2oc?)^W^3n/clK»C 



ttl 5 0^;Uh(DRMSJ:^et>5>r>mE5 1 8&to 

©81©»it*« r^vt'Jr-f j :/5^5 5 0£iiOT 

3*fi8Sn-5. 7 *JUAfc~$rv^->©fctf>©AC«2;flt 
»B7-f>55 9r*l3, Mft3ft/c#^-©/c&©A 
C{&£B^>f>5 6 0£ig&o -tfP£lMftffiS5 6 6 
M\ ^>5 1 8±©AC«ft©*-fe*P3t^CC*jl»T7 
-Y>5 6 8±fc>WX£JM*rac£fcJ;ot\ *UT 
*VXf*A©*^5>y*!l«TS. ^PS^ftUSB 

LM 3 1 1 NJ t*0, *l/t2 5nMOtXf ys/^ 
MT^o -JfP5iWiih7>X5 16^e)f(DA 
flth7>X516liO-240^h© 
AC©ACA*fB#CCO(r>T0^5. 5 2#^F©tti# 

[0 148] iAh7>X57 0(iACl^^>7*4 

»a#3B4 0« % ^©AClMh7>^5 7 0 

^-Vtyf-f ^^5 5 0 ©flWDSMfrfcg-CStt 
h7>X5 5 0Ct */c. 3o©BHSSftfc«27 
fla&5 7 2. 4 9 8*5j;t>*5 7 4 fcjztfl o©#BMM 
*S8&5 7B«cW*«ft«. jaK*9Jffi-rSjE** 

aw©/c^cc tKE«E«*85 o e tt i Rfwimtc 

JEtt&WC^ -{ Jl/A©jB(£fiK© FU7h20Kohm 
©ffiCtS (B4 7RtfH4 8CCW*3&tO 4flBffl-T 

cne©Bi-©iB(SFy7 hfits*fl£ffli/r. 
P^W§«5 7 8©^>f >*-fe* fu -eoma^ 

wis 5 7 8 t*?v jm^©x»«r«caiRofc»s 

■fe>*-3&»6©Hi*«EE*iSili-rS. C*i6©S!S»« 

to-r^ccsppm /*c f »;? F-r*/ctfr*s. 
[0149] ^^©iaK-fev^-B, -ene>£ (-en 

4 0 -CtciaKWffllS <i/cKffitt«ff S *i/ctt©i8©*K: 
KBU -ei/rv;I/^7 r U^4 9 2^©A*«:*Jl>r 
H^© 4" ? X HE iMSE* <&C£«:J:oTl8iE3*i 
.SSt>t-^9 5 °C©fiS©?S©*^i2 
go, ^or*ti6©Bl*WI*lf^BI-*{c*5(,i-t:iW 

«iE«E»^S4 9 4©Hi*«EB, v 

;l/^7*U^1f4 9 4©A^tc*sCirg'JS3n^o 
CCOl>r. afl[Hr>*-©ffi*©*i«iE»l£»*S5 
0 6 K J: 0 4 t* ^ ^ ^ <b © 

ffl©A/D3>^-dr*>6©7*^ *^^Jl/ffl*©M*»Jffi 
f 4o iaff*fl:K:oi»r*^*«jErSA:«>© 
g&g-tz >1^-©fc«)«:ta[iE3£»«r«iEr 5 C i 

[0150] ^f4^P ^ ^©jafl[H2>-^-«:^ 

©«iE*llCC*»WS 0 C©*JHBWf4^P'»^€:2o© 
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Sl£«. 1 6©RTDJIR«*f©^P-^*fl6fflUrO. 
*4 6 4©ffi#«Rf4:/p v ztpo^omwucte^x-? 

itm&<o7v ^afi*$j:^p * ^&g-fe>if-©/c 

«&©A/DtttfJ«:-3l>T v ^ttfiU^tKE^r**--* 
frt)^*C<fc#"CSa. *©J:5teft£0/cfflK©«UE 
iJ-A? ^Ty7'RAM45 8 ©*CtfBt&£ tl 

[01511CPU450 *sK*4^n 7 

#jB-r-5citCcfcr>r«fej:<a)i?r5ci*sr*4. 

03^Lft*S6, B4 7X^84 8 ©^IsIBg^WIBIV 7 

5 6 6«ffl*^^5 6 8<0*CC200U^*WT5. C 
ti6©U*©l^«. ^ci«E#JB*SIWSACll#© 

'W**ttlW£. HMtfKC&S 8 0T^-fCft6©2 

5^u*3£tf>£. ^frte:2 o 0 5 y»©K*4<DWM* 

5E*£A;*5 6 8±©'WX©h U-f >T?*S. ^@CC 

*jW5Jt5&6 oif-r^^/#©AC«coc»r. 200 

[0152] Mfi^'>XfA«i{i|5 OCC^-T. B 

5 o#©& r^^j rxo^-WJ 
gfi\ &2 0 0 S y#©HI«HIH©IBL C P U4 5 0 K 
a - if A*ffi«>fca9«jS * fc tt 4 > * * ^ - > 3 >&g&c 

&t-zv->&x<D.2o 0 5 y#<D!#4fflra©raK:± 
T ^^aoiSfW^cD^Tilfi cc, c P U 4 5 0 &:/p 

^ADjffiWaiBf^ v (PIT) 4 7 2*©4^^7 

-f*;i/©»*as-r r^ficDj #3>h£«tj£-r&r--£ 



JBIH©WI*fiBSIBI 5 9 2 CC5fefi-^BH9ffflHI5 9 0 ©RflK * 
^vK*fLT»£&£;h& s 9 4-C<D^tt?aS^rcD^ 
il&^VT^ BSIB5 9 2 <b5 9 4i©HOK»aOTH 
*S*T ^> KPi-CJ. - if © W££ * K J: 0 s$ ^ n 

©«£^ecot,vt::*->-ca*>5. **©*/->t-* 

■cccoc»r^>"C*-5«tiRSrs B c©»^cctet»r, 

CPU4 5 0B, HIH5 9 0©lffl©**©v^->fc~* 
CCKia-TSP I T4 7 2*©27$:/*-©*K:3*» 
<. C©#<^m^@S6^c^^-7tc, **©*/-> fc 
-**fMffllT£><*5 9 2 ©#3£©8«J^ >( >±© 
tyh*7jf^4«43«. C© h*7j 
S-9BPAL4 8 4K:. *^<d */->CC|«arS^ 5 

3 8 4*E>fi#7-f>©4*£©io±fc I"*/*? h^-^j 

3 0ti&©-te # P3£M. TfcJbfc* B*|BJ5 9 2«CtelvC5/ 
*7btf:?T£ 0 PIT«7-f>5 9 4±0^f^ 
:J~^>£OWX©/WX© H/->4PAL484*» 
Ch6©'W*ttPAL4 8 4KJ:£2^ 
-Y>^«5 8 8±"C-fe*n3tH^U^©, PAL484K 
J: 0 Tr«x ©*tf PSai^\U/X±©#^ -f ^=f- > f 
^^UX^J:^— ©^>f fttfofc, 7>f>5 941 
©*r^r©-tfn3^tc*Jt i "C^^T'^ 
X^©f81R-C&£ 0 -/il/Ab-^^-^tcHa-r 
4PIT4 7 2t©$-fvB, ^P-^iL«-f 
> 5 9 4 ±©^~ 7 If- A 9 - * > X ^r^ffi L 
r^©3lSE© 3©*^>h^6^7^>hy^ >*Mte-r 
ms^-yyj ^;u©**>t){c*5C>r» c©^>rv 

«££{W-£J:5K:S-tfS. c©*7*»6*>^©tt« 
©C»Bi5 0tC5 9 6T:S3htlr^. C©|g»WP 
AL484ice^.6n. C*tfCJ:9PAL4 8 4tt'<X 
5 3 8±©aSttffl*ft#©««*a{fc3H*r, ^3-fe* 
V&MXbvJTy* F7^a'-5 3 0 -Y 7 

(y ji/At-if©*flc> *aLT«nSi*i>« 

i»©^7 ©x -/^> y^iHiiM^ n-2> c i cciiK-r^* 

»flfe©^^x©«***/hcc*rs. &^-7tM ^;u© 
ffi«*fi*TS«*©H»««cffic^ ^;UAt:-^K:^ 

-f9^-r&a««. m<omtmmtvxmmun 

c©tt8fccJ:i5**-rs^-rx©/c«)«:»*L/< 
[0153] PI T4 7 2*J<fctM7 4©tt©*-fv 

^©t-^^y-vfc^o'tti^^n/c^^'-^me) 

S-CflfS, ^>^»»ttaiZE-f>^7*-X4 8 2 

^iiu-cnscpu4 5 owowsns. &zmm 
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mt}£&St?Z>Ct*^Otct$, CPU4 5 0&JJ3 
*-XfflW&R (PIC) 48 2^TFl/X 
^t»"C, 7 s - ^9- F«SB3&U^**©*te» 

^nrffl^^veoo c©ffi^>r 

>» 1 *t©fli$5£vjl^-r?^U~* 6 0 2 0 
tl?h. 5<{>6 0 6*5<fc£>'6 0 8±<D«t— 

jh*-***. cne©^*©^^ ^^fir^ 

si- > cc T & c t ##fitw: EH r* 6 ^ > 
^ + >*;b*ji5SSti^Wiairsvu> r -f F#3>f;l>£ 

7-^^-61 OCc, vu/>f Fff*#©l^©v 
F3-f;K3Dl^©fflJ6caft3tl/c7>f >6 1 2£&ifi3 
3-f;bB 1 4©<6*©aS5R«S*«*&5 7 6*»6 
©+2 4#;I/h©DC-C«*fltt& ru-jbj 6 1 6K3£ 
j£i*ftTl>£ 0 7>5/avh6O2ttlO0*fiIOiSti 

©/cfe©^>^ipvuy>f Fffi«i#*WJ!»L. -eor 

9>Va * F 6 0 4ttS»*IfiI©i*tl©fc*©7>7 r » 
ipvu^-f Ff¥tt#*WJtB'r-S. 
[0 1 5 4 ] 0B${C* 5^>6 0 0±©RCOOUf-^ 
©fStt{b«F7>f^-6 1 8*}Stt{b-rS. C©F^>f 
^-«»«WIBfifiiL6 2 0*aLr7>r>6 12£&tfe 
C©mMWRffi!fi©ffiK> 7^>6 2 20l 
ti£n^l^Vl/^-/ F#6 1 4£^>tfTG#H-& 

-So VU>^-fF3^Ht V Is s 4 IF 

£W-r& 0 ^^>6 0 e±©i 0 0 5 y#©^*#± 

A,/c<LS. «J*«»©fc*K:ffilaS6 2 0*jJ:acF^^ 
^-6 1 8*ji^»tt«tt©*«r8i0r, 7^>612 
*fiffiS»3#*. VlW F#6 1 4ttl/2 5>:/ 

teSig* K»:/n?**aLTio©#rfi]Oc 
7Tft9»ai«©i«n*«iffli-r& 8 fft©vu>^Ffl»# 

6 2 4tt, »r^T5*lftrKf4^nv^*a-5?&ffl}K© 
an^WSP-r-S. C©#tt. F ^^-6 2 6*50:0*6 
28, 9^>3-;h604feJ:a k 7^>60 8K:<j;0 k 

[0155] 7>^»a©£*tt«KpaB»»cc 1 Mm 
ctu:£->x> wap v 7 f^*7©p 1 d 

$h/cit, 7^>6 0 0±©RCOOLI§*J^ffitt 
ft3ft&. Ctltt. C P U 4 5 0 tCcfc 0 , PIC482 
£7FUXU ^L/t7^>6 0 0 &CjSM3*l/eP I C 



4 8 2*©U^*5r*©aS&ty F©t£S§£i£3fcf & 

^-*£*ftcc»*&t?c&KJ:^T^3*i*. pi 

T474tt* 2^ffi©^-f7^l 4 cne>ii2 0Hz 
©««3a**sJ:iyftfl»LED*«-«fO. ftJJRLEDttK 

3 0*$J:^fcr-^-6 3 2«r^T, ^IEfflS&*-* F 

[0 15 6] 7 r D^AnJte3rj:«0ii*»iJISIiSlt4 7 6 
«iir, u^;n -f * h : u*<;U2 - 2 Ohz; u 
^Jl/3- h7>X> F- U-r ^ ; U^;V4-U>^-y 

• ufw ; i^;U5 F ; u^6 

7-r>©^aS£^6ttS7©ai»)ji*«:«iffl-rs. 1 

py^ApJfiBttiM0ii*»JfflKia4 8 2«, v^t^U 
^if 4 9 2 4 9 4£WffllT&fca©4o©ffi# 
(HtjWT) €rWT&, C*l6©ft-Sf rMUXl E 
NJ fccfcCX TMUX2 ENJ « % v;l^yu^4 9 

2 * «* # 4 9 4 ©-* * /c mxfi*&m*im t-tz>&. 

rMUVOteJ:^MUV 1 «WIS5 7 8^©A£> 

K:i'©^ + >^^ati?-<-5*>«:Wiai-r-5. cneot 

20C97J|/?7*l/^1f3&^©l^^t>^^ 

**ff*© 1 o©H$HKcatRr*S J: 5lc«IS*i*. 
[0 157] rRLTRIG*Ji^«. CPU^M 
■T^^PAL4 8 4-©fi-^ r T I ME OUT EN 
*J ifP $ t - ^ ©Sffl ^iiht S b - ^ (Dm 

h »7>->3 » h 6 3 2%U-fey F"f &«, "TEcfe^ 
9>^3 7F6 3 2{t ^©IHWfcWU RHNlfi** 
^h'im 7>^ayh63 2^t<Db-^^ 
>©ttffl*SI± , r-SfB# i~T I MEOUT EN*J * 
»f¥3#S8ii«:fip«-rs«FM*C*-6. CPU 4 5 0^ 

-?>zmmmcnftL. ctuapi c4 8 2*7Fu 

Y > 6 3 4 ±©M#4»ffi 0T t 7>^3^F632^F 

*brc©;u-^>*jHfba:c»»&. ^>fAr^ 

h7»3 y F8 3 2&-r^T©fc-**/->©ffiffl* 

[0158] PIC482ti, Sfe. JDHftStifc*^- 

ffl^COVHTR EN**5cfcC>*BLKHTREN* 

fltCPU450W0W3Wo *ti6tt^6 
3 6^MtPAL4 84^^^$^^. PIC482 

*/c. ft^-B E E P&JCC^B E E PC LR*^U 
6 40(CfflAUtt-^-r;>^37 F 6 3 0*Wa-T 
-2> 0 PIC4 8 2ti, I^MEMl (H^r> 

^ta^L, C©M#ttEPROM4 5 6©lKl»T FUX 
RMt^v TV -RAM4 5 8©®l^T FU^i©B© 

^-^x-r^^rsfca&ccfltfflsns. 2o©f&©ft 
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^PAGE SELO, fc^VPAGE SEL1 (H 
^if-T) W\ EPR0M456*04o©16K^-i/ 
©IfflfciKRTfclitfJiC**. 

[0159] 4 0©affi 1 OmV/" K©-fe* 
t-WE/iBtttfftt«tStJ/HW LM 13 

-Ktt, 2 0K©»!fi84 9 6ecJ:i3M3*lfc«#tt 

1 0 0"C©aHt>SHCC*Dft:or«t3!5 6 0/iA-615 

aftUHCCtofco'C 1. 6 8rflT-2. lOnWOBtSft 
T£ 0 ejS«II»«« <v;l^7'u*lf) 4 9 2*5<fct>'4 
94«, DG4097tP^^^t*l)o ^>f>4 
8 8fcJ:t>'49 0±<Dnmz, V out =3*V lB -7. 
SCOeaiMft^rW-T-SAD 6 2 5 KNH-WtfiSKJ: K> 
WlStiS. A/D£»84 8 6tt. 0V^65V(DA 
^®H^W-T-5»AD7 6 7 2r£>£0°C^l 0 0 *CtCb 
/cot2. 7 3-3. 7 3©-fe*^-iaffi-fe>*-©ffi* 
T\ »HS5 7 8©tti*tt0. 6 9* 

;bh-C^0, cft«A/Dg»g©A*«fiHrt«:A*. 

[0160] MmcmmteisZT^zmMTz>±?m^ 
tec a*. ■r<fnfc«ffi*5«fccj t HHas©^wcj:^F 

'J^FiWUCit^^ Ctx6©M^{*. fii«& 

U fit, aa-fe>-^-©ffl*. fcj;0*^>5 1 0 
±©AC7^>«E«:*^^--r*/ca&tcffiffl3n*EI 

[0161] !8iEmEf££££5 0 6«. ^>f>6 5 0*5 
<fct>'6 5 2±K2o©«fg&mff*ffi*-r£. — HOM 
JE«3. 7 5#;l'hr*g, *LTfl&#«3. 125^ 

;n--e£>£o cne»©«E». ffiKBia©o. 0 5%© 

^a*5<fci^S!SSIB© 5 ppm/"C©ag F »; 7 h«** 

WWEKSt LX-$tf)lb, BtSJWIS* 7 -fe F CC*t 
0-7. 5#;l/F***-rS. cn6©2oolE(i, 
7-T> (HtjvG"*') CC<J: 0 A/D4 8 6, *5<fctf»BS 
5 7 8^cGAeti€>o C*i€>©fi©«Bi* H— MBS 
tS»!S8©*^ h7-^iOP27GZ^r>^ (H 
*vt*T) *fl6fiil/T*£S*i5. »fl3f"H85 7 8©fc 

#>©y >f */c— »fb 5 nfcffifi f u 7 

FSIHS^SfiiS-caS. 

[0162] W77-A-)xr, $1J^IXU^ hO^^ 

«:»«■;* fflffifi#©»r^«£tt. ^«S©£c» 
«H©A*«:fl6fflSS-C*0. *>Oi2*£T£iiW#* 



x7», tt*fcPCR1^*1M£'y>^©^n Fn^ 
^$n/c. 3 *™*«#©*K©B©»B©iR£ 
3c±JCtiB«SSB©*Cc#7 >©»*B«c#**»#ii^C 
[0 163] ^^xA^ii^c^ittiiyri^ci^SaE 

*«E£SEil6L/cf& **IB©a-1f-f>4r7*-XB. 

r^ar^^s©^ r ^JKiiimu /c&sna*s j; was 

fcttffiOTilHSiU ^ci»"C»©«fla©fc«>«:iateS8SK: 

r^Hi. 5i», iSS^afifcfia^r*^ *sc»ttif 
-**-f^y>y-r&fcae>©Hi©*^6fiSS. «Mt 

7r^k 1f-*lM^&©4 0 C&a*g# 
(-f>+a^->a» <6©JL-ifCcJ:>5ft)flESti 

lA>M©7WJk AUT07 7 ^tiPCR1f>f^ 1 ; 

iR^©ttA-r^/c^) , B$na©*fck *fc«BK© 

&;fri£©$Ki£©/c&ct, aKtto. 

*2MB» 1 lil©»f «f 1 o*fc»2 oK±©»£*ec 

©8K9aJO©/c&©, SMKjPAUSE?:^ny7^> 

[0164] *^cD^^f-A«, SUffCCO^T 5 0 
0©8E»WS*Ell-r5«B**S-rS. C©«f8KcJ: 

0, «U4 *ji/ictei»Tffl*©*?^:/*Situ *u 
t?*fti6-iiaci*t-c*a. *^3^©^y>*«: 

flEffiLT, *«MW7r-/^*5J:a p *ffi©^^^-^. 

«FH/Hft©^ ^ > s^tf n*n. «fh/»k© 

[0165] S3Htt*&1?--*1f-r^y>^*«iE-r* 

/c^cc. a»stiA:Kt4©fflKtt*-y--r^^©^>^«i 
miHfeJ:cffi^fflWM©iai«:am3na. t-^u 
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[0 16 6] KKKK^T^-feXL-C. J»f^fcJ:^a 
x^A©ff««:iBfcU *briMtetfc«*St3vr*. 
- 

- ^^f-A^fll" & 9 OCD^^iJfk $ ttfc £ X £ 

[0167] 7y-A^*7©=8»:, #C©iI<3T& 
6 : 

i. »H4^a^^^iaK*+/-o. l'cccBa-ra 

§j&»*IWr*. »A :/p^ak:*s 

6. i 7*-c(DPCR7 r Ph3Ji/*u>^ur. -en^ 
* i rxD-nmt Lxim-?z>mt>o 

7. 15 0*-C©PCR^PF3^ fc<tCf*ffi*^- 

if © >f > £ y x - x©*cctett-r SUB*. 

8. s/-^>x^^^©— aj»turfria©iiff©5 0 
o - K-r sjHfls^ r >r;k 
[oi68] 9 . «*iaK©»ffi, to&umwottto 



10. fM*»fc0»r££-C, ^fABW*yp^ 

r^-nf^a, *>->r>x£x^©-a5# 
i i. HK7y-ou©rt§. r^tfuMBj ^7-*-*. 

«ccSBS$ns. ^n6&^-if©/r&fco^-KO 

[0169] &©««£KIM-S 
EPROMgg 

[0170] -a©*- tx^- wt&mm 

m^imxhh. «»©*<«, 9 9@*T««w«c^f 
[0171] &©«««»*-* 

^9fU-RAM8B 

^y^y-RAMtfta^H- 

EPROMM 

RS-2 3 2-fe^^>3> 

EPR0M>F-a©^A-^ 
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vr.^-;UFt-irfeJ:CX«l»l3l» 

[0172] a-if©»w*«fflbT^ia&»aj, *jn& 
^st^ciOT^^o ttis»». kbhk Sfi. BSE 

[0173] jftPB&KtC J: 0 , 3 

i^A7^-^, Wilt fc-*©«St 

*M**T#-fe*«:, run/cj 

#x*v-«c*»rc*£> KJ;OfWIB5£S*i<5. * 

HiftK (1 00V/5 0HZ. 1 0 0/6 0HZ, 12 0/ 
6 0Hz, 2 2 0/5 0 Hz* fc«2 3 0/5 0 Hz) ©MR 

«JS^yoS*A*^S. 77-A^7tt. £©« 

i&s o x ^ ci ? 4? co b - * omm&ta^ sw-r 

[0 1 7 4] t-*©«8i«, «»&i**i*b-**&* 

(2oOit-$, 2o©v~*-\iUFb-*fc<fctf2 
^tt, t-$*22 0/2 30VAC^l/-^3>tC 

o^rfiwcc, fotioo-i20VAC^u^> 

XKJ:9 3o©b-*©&*©EW©^£«»"f & : 

(7) 1 0 0-1 2 0 VACK:oi»T : R„= (R t * 
R, ) /Ri + R a 

(8) 2 2 0-2 3 0VAC«:^t : R., = R l + R 

j 

[0175] A/D[3H©8aEB\ »tt£jEWfC»fie-C 



.£©«£ (CPU*- K±©TP6*J«tiy c TP7) £»J 
56 U *0rffl5E3;hfc«E*A#T£CiicJ:^T^ 
Jfci*tl&o #«EKfct:fSA/D©ffi*tt2j&©«iEft 

i»©«»*«c-r. c*i6ci)W3Ett, 5#^h©»««aa 

^©SBJfcfcfc^T, C*i6©«EttfiKfcJ:&WfW 
ft6©atfjttiB»3*i* (YYYYnMtfctt&XX. X 

°o 0 &^-c\ ctiecoffl*^^ A(cA*-r&. ctx 

[0 176] K»^Py^O-b>1f-*itS*'C8aE-r 
1 5©iEflt«fflffi^n-^©ia?»Jtt. »4Ll»liJ6 

#3T£o 7r-A">*rtt^o?^40 , Cii6:5J:5 

o«ffisn/caa<o^©^ny^iaff«rA*-rs. c 

C0^«^9 5-CCCfc^rSmL,T2*<7)SiEffl^ ; £:^ 
■T5o AC>PtDC^>f>^iICD1f>^';>^[ilSSCDSiE 
2*0^a«4»«r-5 2o©Mffi©ACA*m 
ffCCOt^rcDACWDCiaBOIlJ^i^f-ACcA^-r 

1 (90-26 0VAC) tCb/cot^It*l 0 
fc^otSSdOO, 120, 220, 240 VA 
C) teto\ t >X2*Z ! %&t?Z&* lliifcA^ltJEKg^ 

[0177] AC«EOiEW&«5EttW, Ett&«#£ 
A©jE«&KIR*l6*-ra»Ka^'C*-S. #A7*n^ 

5A©*i£ffifcj:tf«»Btt. »as»ea»««. io*c 

fc<fcEH 8 - CW:4aW 1 0'C*5<fciy f 2 
0-CCcteW5»a^, **©**««£* 

5. »A^a^7A<0BWWKT©3>S-C*S. 

1. PRI?<D*l>»iRP»©fiS»*W6^«c-rS. 

2 . ifJ^^n/cfflCDt,^ < 03&»*^ 7 r y v9T?7 

RAM©*Kia«3nytv^f-Affi»iLrfiEfflor. 

3. «^w*ni»fej:^»a*>^f-Aoaa[ffl/jN*i95E-r 

[0178] '>Xf-A*ttaSTS«f«:. *A^a^A 
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t>*>. 9 0-1 3 2VAC«Col>r*fll*$J:l?2 0 8-* 

2 6 4VACtCO^rit^J) o 7t-A^*7B1^- 
xh©«**Kf4^ny^ccft*&0. &i>ri 0 8TO© 

[0179] ©J^iP^e^^t^ti^^P * 

c©KII«*-rK*4^n-yi;fflK*6 0'CiO (l» 
^ii;^) , &t>r:/D**£3 o#ra6 o'Cfcjf 

n/c«3*«ia«FiaiffliBfc*j^s^n * zmBLttimm 
mm t ©ra©£©£ffr* £ . 

(9) K tc = Zt-^l^ (6 0°C) /X 
JftSJWfcflttl. 4 0-1. 5 5 9* h/°cr#>£ 0 fi 

[0180]^P9 ^©^Sfi ( B 1 k C p ) HR 
t-^^2 0Uf|«aiiLSCiCCj:«3, 604:7* v ^©& 

^mzmmbxmmztiz, K»:/p**©jKk8»*. 

»#3ft/c«#/:7n*2fiK©Mfc3S^c^ ff!B*:» 

(10) :/p ?*©»««= 7 >:/B*IBI* (b-^«* 
cc^ 

fc-^**= 5 00 7?K 

A&g= 7u ? ^Mt. 10 - ^p v ?U&t-o 

-fxx y *©^«©«SW&«B«: 5407^ b®/"C± 

3 0T45. IE1t©Kccfii©*i£, ^P^<«B8iO 
itttlfcflliU** 7*-A©^?+>**©fflat f£fr4^ 
P?2©@0©IBl*!«fc. *fcttfc-*«*©ifcMjS© 

Wit«, 6ffl©b-**/->©lo©SM», b-* 
[ 0 1 8 1 htt. 1 0'Cfc<fctfl 8'COCfctt 



KfcWS&fl*m«f©£iKcgftA>. i^c^^©il0 
r&£ e 1. W5E©ffltt«c^ay^«:iHH*-rSfcabCcS 

2. vx^A©@0 6c»aijK«r«iB 

3. M^«7^>fc:teW£HH^©l«fc. «KC5>- 
*«\ »*P»©fiK* 1 <rC£fc«l 8'CfcfflfBU * 
Or 3 2»HKto/coT-ffi©»ffl«fiK«:*WtTS/c 
toKmzhtiZmtjZm&?ZC£K£vXfflg.2i£ 
^tiy^fflfl[i»4|«taK<!:©iai©^*a»0r« 

HfiS^©»sfe*a»rs, 
(in »3«ais=2jm«*+xj<>^»*+ (j^h- 

©*MS*«»*Z <:/P**©fiK-«^«©ffltt) ) 
cct, 

flUI!k«* = »*P««: 1 0 n* fc» 1 8 "CK 3 2#©B$H| 

cct>/corit}*^s/c«&ccfi*§n-5J)n<»m*©^«- 

!jO^»*=«3H?I<>7 r ©»*r&or 1 29-;h 
JSH^©»£««» = 2097h/'C 
X (^P*£©aK-ft»}«©iBK) =3 2#«iC 
fc/c£:/P y *teJ:tf»»«fiK©!!©^M- 
[0182] ?&a«*©/c«&©Jfta!W3tcffltt, 1 0 "CtC 
fcl>r2 3 09^ h±40WO f l 8*C«C*5d»r3 7 0 

tmotc&X'&Zo -enw. */c mE»J5S^^©R 

E8TC**C<!:#*a. Ift?^£9ffitt (K c ) i*K 
B, 1 CCteiVl 8XIK:*5WSK»^tiy^*aiWS 
B&ftig&fc cfc OfW8P»4l«I8^©«ie*««©afJ3E«: <t 

onsfesn-So cot-xhb, *-r»*p*iatt*i o*c 
8*c«c*jffliu &or\ 3 0#HHWe©fiK«: 
»ais%*sj#TSfca&KS3R3nsini<ft****©H*Bi 

«rci*-r & c t ccj: ornjfes n*. 

(12) |ft^£giftft (K c ) =2 Z 

p^ faK-»a«fiK) 

K c KOl>rWSWftffl[«. 10 o ac^t2 8 7-;F 
/"C± 1 0°C V 1 8 a CCC*5l^r 3 1 9 h/'C± 3°cr 

$>z> B k c ©<i*s/h3c*i*B, i»»^Hi;6hrc» 

5»^H*L/r^S«^, »ajS»fc»*3&s*S» 

[oi83] H2>*-iitiKKB. ^-r^p v turn* 

3 5'CCC$IJ®U. ^-C5 00 9^©fc-^M2 

fJWftlA, -€-br^Py^*i-c±»-rs/ca>ccs*s 

tiS«FlB*aJ3eT-5C<!:CCj:or. ^P*v ^-fe>^-31 

nsace-rs. ftssw&fflBi 3-1 6m{ir*o, c 
cr^#ttB2 005 y oi>. in,»*fcttfii»-fe 

ittt. ^yy-^©^tn. -fe>^-««c«A6*afcffi 
jH©*ofcfl^XSfctti2>1f-©a»©fc«>r*S 
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[0184] «<30»AKRB-l8fifi:»A^oy7A 

»©S»«rW-rSM*T:*Sfc«>, **i6©*S*WWS 
©SW*iEilCC^O&(r>liB»"C*Sfc«&rAS. 

£jie (s c ) £it$rr& 0 *tiBj»ean»»ft«©iS« 

0 + o. 2t^^ m<D&&*)t*s -en^iEfcifiiHffir 

(13) S c = (Kc_ 18 ' -Kc_to" )/(18'C 
-10'C) 

mx^uv^Mz. £tc ftmmemim (k c0 ) *tt 
ntz> 0 K 69 »ox;cctews»aij»ea»«»rft»3, i 

0 o CtC*5^-5||^cr)3>^^3r>X^6^if?tlS o A 
©iI9"C#>& : 

( 1 4) K c0 = Kc a / - (S c * 1 O'C) 
lA7"P^7A(t »9jBaWg* (Cool c 

p) £tmu t<o»aisK<Rss». #£p&©£M&& 

^•©ifiiHfflr**. »*P«<D*CC»* 

IBO-b^^3>«:fei» TSttfflte f EiBT £ . c ©ilJ^c *$ * 
if ((1 ineyolts)> 

deliver 75 wa 
else 

deliver 300 w 

1 o#m«FM±»*»ffi-rs. c©3B««o. or/ 

temp l=b 1 ock temperature 
wait 10 seconds 
temp2=b 1 ock temperature 
{tempo} =temp2-templ 

wm/mnmphmsmmsL 1 t e m P b } ^^dt^ 

i f (1 inevol t a g e = 
0. 3 0* /s econd) then 
Error->Heater 
Lock up keybo 
if (1 inevoltage= 
0. 30" /second) then 
E r r o r - >H e a t e r 
Lock up keybo 

[0186] k cc £6 ox;©^n v^saKcc*5t»r»K 



(15) »*P«©<»*g*=ftfl»W-»aiiK« 

(i 6) i&®m<Dm®m=mmnt}+#>y'W}t}+mm 

[0 18 5] fc-»fcT>^BldBKJ-F : t-^t> 

^ i»S3JM# 5 -C«TCC^ £©£^i&?£#£* ^ *CT 
S:/n?#fflK©ffiT£l 0#M£T*c£teJ:oT. 
»^©^SJ5StJ^^^T^ . mm* ft 5 Ittc3c3£ 3 
tf£/c#>CC 1 0fj>f$o. 
wait 10 seconds 
temp 1 =b 1 ock temperature 
wait 10 seconds 
temp2=b lock temperature 
{tempa} =temp2-templ 
*ja»CC»J3EUfc^^>«E*SW'rS«» (1 i n e v 
o 1 t s ) «It§c 1 90 V«fc9**l»^-f>«E 

tcocvr 7 5 ? » h-e, *st»w l 4 o viO/hsiiti 

190 Volts) then 
tts to heater 

atts to heater 
^K©JW»aK*tt»TS. 

(17) heat_rate= {tempb} - { t e 
m p a } 

heat_rate^i?I« 0 2 2 0- 2 30V&CO 

mmmmzo. 30' /#£D'M<&ttft&fr 
1 00-1 2 ovccoi»r, mmmmxo. 3 

220V and heat_rate> 

s wired for 120 
a r d 

120V and heat_rate< 

s wired for 220 
a r d 

-etc 300 maum* tm-fv ? z<d t - z^owmn 
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{ d t _s u m } 

(ma i n_p w r sum) = 

(a ux pw r s urn} 

for (count=l to 
{ 

{ d t _s urn} = {dt_su 
re-coolant temper 
wait 1 sec 

:a- RiP I D«BB***CC&0, 2 0 0 S r ;»»«:6* 

{ma in pwr sum} - 

u a 1 p o w e r } 

{ a u x pwr sum} = { 

actual} + {aux 2_a c t 
} 

$>z*itw a mmti oitiiiit/*cr*sci6ca«. 

(18) K cc = ( (mai n_p w r __s urn} + {a 

ux_pwr sum} ) / { d t sum} 

BLOCK CPWBtgffitJ- K : C©fX httSB*:/ 

{ d t _s urn} = 0 
for (count=l to 
{ 

{d t _s urn) - (dt_ 
tur e-coo 1 ant temp 
wait 1 second 
} 

(19) del ta_temp = block temp 
erature-i n i t ial temp 

(20) coo l_j ou 1 e = cont r o 1 co 
ol i ng conductance (K cc ) * (dt 
__s u m } 

count=120 
do while (count! 
{ 

if (coolant t 
then 

count=count- 
e 1 s e 

count=120 
wait 1 second 
} 

C©B#«SCC*st>"C »*P«tt 1 2 0#©H 1 0"CK:*B# 



0 (t^SSW^W-) 

0 (ib-^m^^ft) 

3 0) 

m} + (block temperatu 
a t u r e ) 

{main p w r sum} + {auc 

aux__pwr sum} + {auxl 

u a 1 } 

in i t i al_temp=^P'; 



20 seconds) 

sum} + (block tempera 
erature) 



(21) Block Cp = ramptime* (he 

ater power-cool j ou 1 e) /de 

1 t a t e m p 

CCt: rampt ime = 20# 
heater powe r = 5 0 07*/ h 
[0187} COOL PWR 1 0 : C©fX hfcHft 

= 0) 

emperature = 10±0. 5 "C ) 



1 
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(coo l_i n i t) 

(ma i n_p w r s u m) 

{ a u x p w r s u m } 

(de 1 ta t emp sum 

for (count=l to 

{ 

{ma i n _p w r sum} = 

{ a u x pwr__sum} = 

delta temp sum= 



wait 1 second 
} 

[0188] mftmm<Dfflt,c&mmn&teWM2t\tcx 

^JU^-O^a-JUtt*^. r (cool ant t 
emp-cool_init)j UmftJ > *-^JWffl 
«9MS«i:r^^o 5 5 o»^*-jut?*t>o 

m\<Dm^mm*mftj ^^-^m^cms^h f 

(22) cool ini t = (coolant te 

mp-coo 1 ini t) * 5 5 0 J 

fc*fott£5>:*-;MR£S*. 3 2tS(ot«»C!)¥ft 

(23) {ma i n p w r _s u m } ~ ( {main 

_pwr sum} + { a u x p w r _ s urn} -c 

ool_ini t)/32 

*r^r©»a«*SE»*^«-rsciccj:-7r, io°c 
cc *$ v & &mn?) * it »t s o 

(24) Powe r a /C= m a i n powe r s u 

m+PUMP PWR+ (K A MB * d e 1 t a_t 

e m p s u m) 

ccr : 

{ma i n_p wr_s um} = aOWB trot 

{ma i n _p w r sum} = 

{ a u x pwr sum} = { 

c 

(d t_s um) = { d t su 

r e - c o o 
wait 1 second 
} 



temperatu 



= c o o 1 a n t 
r e 

= 0 

= 0 
} =0 
3 2) 



*- F«fflfflJ*X*K:*£. 
{ma i n_pwr__sum) + a c tu 
a 1 p o w e r 

{aux pwr__sum} + auxl 

actua 1+aux 2_a c t u a 1 
del t a_t e mp__s u m + (amb 
ient temp-coolant t 
emp) 



^pump pwr=i27*f (^m<ommm<D^> 

de 1 ta t emp s um- summa t i on 

of amb-coo 1 ant over inter 
v a 1 

K AMB = 207-> F/K (teatfofofcHB^©*^ 

[0189] KC lOf^UBffitJ-F : C(Df*X h 
W 1 .0 "CT?©7 >^*HB>MP3 > £ >X^rfti'J-r § 
fccorfc£ 0 ft£P?«g£ 1 0°C±0. 5(C»JffllU C 
1 0#IB£J£{fc. CCDBSj&Ccfc^T, »*P?K» 
B5&S*±9, C©*fC«ltBS*i*. 3 0»©B*nMH 
fcsbfcoT. &£p$t&&£ 1 0°C«ff#T5/cd?>CCt- 

{ma 1 n pwr s um} =0 

(aux_pwr_s um} =0 
{d t_s um} =0 
f o r (c oun t = l t o 3 0) 
{ 

ffi<D^~ FKP I D$lJ©£;*^C&9 8 
[0190] 



{ma i n_pwr sum) + a u c u 

a 1 p o w e r 

aux pwr sum} +auxl a 

tua 1 + a u x 2 actua 1 

} + (b lock temperatu 
lant temp) 



m 
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£ft^£. ^t{4«0. 17? h-C*S 0 
(25) {ma i n_p w r _s u m } = (ma in_ 
p w r _s urn} + {aux_pwr_sum} 

7>?mmi%n^> ( i o om/K) *f# 
s. * 

count = 12'8 

do while (count! 



* (26) Kc_10 = (main_pwr_sum)/ 
{ d t s u m } 

[0191] COOL PWRf-X HaHJ-F : CO 
1 C<D«8B£ 1 2 8#H3c£«:« 

= 0) 



{ 

i f (coolant t emp e r a tu r e = 1 8'C+O. 5) t 



hen 



count=count 
else 

count=120 
wait 1 second 
) 

c©ejS«:*si»r, &mmx \ 8°C&C 1 2 0fjW*H*3 

{coo 1 in i t} 

{ma i n__pwr_sum) 

{ a u x pw r_s um} 

(de 1 t a_t emp_sum 
for (count=l to 
{ 

{m a i n p w r _s u m } = 

a 1 p o w e r 

{ a u x_p w r __s urn) = 
actua 1+aux 2_a ctua 

de 1 ta tempos um= 

ient temp — coolant 
wait 1 second 
} 

a— JH&^ftS^" T(coolant temp- 
coo 1 _ i n i t ) J tzmm >*^jwh©«^* 

fiKOXft"?**. 5 5 0K»SJ«©Cp (S^-JU) 

w^ubki^mw^ f y 7 f sif c©«m« 
^a^^©it^su terns, htitt&ftomfr vtrnz n 

(27) cool_ini t = (coolant te 
mp-cool in i t) * 5 5 0 J 

&fo*ifcy:*-A«l£»S. 3 2r«oT«#©¥ft^ 



- 1 



= coo 1 an t temperatu 
r e 

= 0 

- 0 
} =0 
3 2) 

★ [0192] 

{ma i n pwr sum) + a c t u 



{ a u x_p w r _s u m} +auxl_ 
1 

del ta temp sum+ (amb 

temp) 



(2 8) {ma i n_p w r_s um} = ( {main 

_p w r _s u m) + (aux pw r__s um} -c 

00 l__ini t)/32 

?^X<Dftmnjlf8 t ft*^'?Z>Ztt t cJ:->X, 18*C 
(CfeW 

(29) Power 1 ,'C=main power_su 

m+PUMP PWR + (K_AMB*d e 1 t a_t 

e m p s um) 

CCt : 

{ma i n__p w r_s um} = A >^-^WOfc - 

PUMP PWR= 127?F. lfe&ffiMmm#>'7 
de 1 t a__t emp_s um= -O^—jOVWVObl 
mb-coolant <£>^ff 
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K_AMB = 2077 h/K (#»3fi^6jaH^©&W 
a>#££>*) 

[0193] KC 18f^H^-K : C(OfX h 
&7>77££P:3>:^£>*£ 1 8 # Cra95E-f £*>©-C 
#aiiKaK£i 8*c±0. SfcWffliu c©«.« 

(ma i n_p w r _s u m} - 
a 1 p o w e r 

{ a u x pwr sum} = { 

ctua 1 +aux2 ac tua 1 

(dt_sum) - { d t_su 
re-coolant temp) 
wait 1 second 

} 

znYw-?z> 0 mmto. 177 hr&& 0 

(30) (ma i n p w r sum} = {main 

pwr sum} + { a u x pwr sum} 

5yy'mffl}%l$?>#t>2>A ( 1 0 OrrwXK) *n 
*. 

(31) Kc__18 = {mai n_p w r _s um} / 
{d t s um} 

SENLAGf^H«3-K : CCD^X KiKf4^a5K 
s e c s = 0 
c o u n t = 0 

do while (TRUE) 
{ 

if (secs>=2 se 
shut heater 
if (block temp 



(ma I n pwr_s um} =0 

(aux pwr sum} =0 

(dt_6um) =0 
for (count = l to 3 0) 
{ 

{mai n _p w r _s u m } H-aucu 

aux pwr sum} +auxl a 

m} + (block temperatu 



[0 1 9 5 ] ^0^42 b B C?Z> 0 ±0. 2"Cf*3tt2 
(t empa) =b 1 ock temperature 

SJU-^<O«0iIO*2 0 0 3y»»tC||ffO, * 
©*S^IR©«tttiI*i«:c ountx2005 vmcm 



conds) then 
s off 

erature-tempa>l. 0°C) 



then 

exit while loop 
count=count+l 
} 

end do while 
sensor 1 ag=count 

*©»»*S«*IHW-*. ftSMUtt 10'C±0. 
5tcS^{tii^o -rf*-fe-^*P I DW^X^tcl 
0, «^«SK**©«ffi©ffl (ftl 0"C) *>6 1 8*C* 
do with (coolant 
{ 

wait 1 second 
} 

{b 1 k_d e 1 t a} = b 1 o 
{ h 2 o_d e 1 t a } = c o o 



temperature<12*C) 



ck temperature 
lant temperature 
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{ t e m p_s uml = 0 

{cool s um) = 0 

for (count 1 to 
{ 

(32) {cool sum) = c o 

temperature. 

(33) {temp sum} =am 

rature 

wait 1 second 

count-count+ 

} 

(34) (blk_delta) =block tern 
perature - (b 1 k_d e 1 t a } 

(35) { h 2 o_d e 1 t a } = c o o 1 a n t t 

emperature— {h2o d e 1 t a } 

KChi 1 K Tttfr^ 1 0"C-2 0 ^©JftSJiffiBH 

(36) KChi 1 1= (Chi 1 ler Pwr @ 

1 8°C-Ch i 1 1 e r Pwr @ 1 0°C) X 
(3 9) C p_Co o 1 = (HEAT 

1 2 8 

-Pw r__ 
-Bloc 
+ K__AM 
-KCh i 

2 o_d e 

HEAT POWERS 5 0 0W(^P? ?%MUOtfil$ 

«4jnBR-rsfc*ccEnsnsns«*. ftimNift* i 2 8» 

pump_pwr= 1 2w (fttsmzmmz 

onfix 12 8») 

Pwr_0°C=0 "CCCtett S*&*P«*J x 1 2 8 

Bloc k_C p = y 

b 1 k_d e 1 t a=JnlR^>^-^HH0^a v^fi 

K_AMB = 2 0"7 9 h/K (»a3R^6HH^O*» 

3>#^£>X) , 

t emp_s um = *©^>*-'Wr©J9HiBff-?& 
SJ^^Sco 1 B/»0^ft. 

h2 o_d e 1 t (S«6 # C) ©PJHCCfefcS 

KChi 1 1 =?ft»S2^?&a«fifi©5JE, 

cool _sum=)ioiri»^, ^a?s^a, 1 

^B^t/->3>^fA-CRET 1 N 



128 seconds) 

o 1 temp sum+coo 1 ant 

bient-coolant tempe 



i o°cr&£ 0 

(37) S c = (Kc_18-Kc810)/8 

5 > ^feSIn > # >XCD 0 ■CT©W*ffl'C* 5 K c 

(38) Kc_0 = Kc_10 - (S c * 1 0) 
?&9*©Cpt?*SCp_Coo 1 Off* 

POWER* 1 2 8 + PUMP__PWR* 
0°C*128 

k_Cp*b 1 k_d e 1 t a 

B * t e m p s u m 

1 1 *coo 1 temp sum) /h 

1 t a} 

CRETINU $X^iW*©V7h-?*7©^ 
18 0 8 bT^>7^-Otpbcm%&£tltc$>&mffl? 

■;^-f ^ftW&feo rcj 

i(07 7>^V3>^« o CRETINS 7s* 

Sli-rSo cretins r^ro^- F^*r<oa 

ti/citr, fto*x£*^T3tt*. CRETINttH 
CRETINS ^?-fe-i?>>-K© 
4**)^ a <OJBff-C«T«CW*«:fEa-r £ 9 o£>£X ^ 
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[0 19 6] 1. «W**f (P I D) WK*4^0^f 

3. * ^©*x *»¥#©# 2 /v- f^*t©«»)& 

4. ^~^>X©*X£tta~1f©:/D^5A4S8fT'f 
[0 19 7] 5. #~~X©*X^ Jut/ZAifimi- 

6. 7 s -/ X^U-Y©5rx^tt*^|ffl-C«7n*II»fr-5. 

7. :/y>£©*X£«RS-2 3 2©#-F©:a5:* 

[0 198] 8. L E D#X#t£}j[ML E D£J£ilT 
ffi©fflfflcc«ffl3ft£. 

9. •J>^©^^tt ! l 1 -^ hP-^^i 5 U-^a 

»ag»jffli^'p j/^A (p i d^x^) 

J£W15»«^# (P 1 D) *x*tt, «»W*4:/P * 

njizyu y ^ojaatcftjAr^/- f^> F©^o*a 

S»*6»fltr*Ci«:J:or. *SI£©* 

& 0 piD©£x#t*, M$n/c*^'-©ii 

^fifu ^or*!*©:/^^^-/*:*-*-*. 
[0199] «»^n ? f^«t&sn*au»«**/c« 

6Ra»3*i£. C©^««?i©^-^jai©||SS^pJ 

^i-r^o 3saE©»accii:«j:b«-rs7-f juAt-^^ 
©»3©sf^ ttWfiS^. (R3&s©ai£- 

tm^p^as) bcm?Lx. ft#u/cm#h5>x 
»±©»m «a5&s©ffltt-^nf fa*< 

0. 5'C) «ca<ft-5»**-r51B»3H*ffl*jitf. c 

©fiS^«s[«jss»ii»-fe. ffl»i©flRSKtt ^ > F 
r7^j *@jB-r-5fc«)«c, SB»©*^«Kffi^©aa 

Wifi©/h3t^>FK:«IIR3n-5. tt«fcJ;e«S8Ji5# 

©y-f>«, as^-caiRStvei/T^x Fsn*. % 

5/X?-A©ftfi©*»£StfO<iMI»U J:^t 
;l/-^"©^S5Etttcoisr©#f->S/ + Jl'*-3< flftiT 
*>6-C*£. JtWB©^>trFSE©#g5K (4 6) fit 



(4 8) CCtetfSK i r&6o 

[0 20 0 ] PI D*X*« mW2titt*-rt~is* 

- h©r^=fyXAj £flEfl!U ccri*f4fflJK#*© 
wa©fiacctt}**ygWSijl«:siJ»r * <fc 5 :/p ? 

^ast j u « l « *©*f&©ffi»tt»et * - ; ^> * - 

tBSnfe^ffir^a * i'lK**-^*- b 3tf& 

^orpcRtt^fc^riro^imD6*i 
§fa©7>^afi*asE-rsfc«>K:K*4^oy^© 
r^T©t~*^«»3ft*^w-©*fcra\ *©sk:j: 

(4 0) m^J= (CP/rmp_rate) + 'WTX 

cct, 

rmp_rate = T„„ 1 , +T,„ ltJi i /#t§I©^> 
C©«*ttS±tt©fcae>tClnHlfc^*5 007-; h©»* 

[0201] *x*©«9jio»k (20 omo s ^ 
x f- a w^c© r ^ =f y x a ccSrJi >r flni& $ /c« ^ > :/ 

W-fuv t><DV*)i<<D 10 (feia r^p^j ) ©Efnc 
iBasti/caEi^s©^^^^ v ^^4^*©^*©¥^ 
a&<t0T£i§3n& o a (Kf4«*s<fc^*©rt 
^) ©BSSRtt^SateJctfttaoHKr**. ^>© 
HB&Ccte^T* a— »f»S©a*jJ:aPSJ£*a©«*A 

itnt-r-So vopt^ (fi«n«) ffe<fct;ioo 

u 1 ©SJC#»CC-oc»r. £^ (tau) IJIiB99t 

*s. 

(41) T blk _ n „ = T blk +Power* (2 00ms 
/CP) 

(42) T, aq o _ n e» = T s a q p + (T b 1k-n«« — T f « BP ) 

* 2 0 0 ms/ tau 

T blk _ na . =3ia©^n^^»K 
T blk = 2 o o s y»U©^o v 
Power =7Uy#lcW&btcmt) 
CP=^n **©*»»» 

T ia „.„„=3aft©K*4affi 
t..„= 2 0 0$ y»«r©»»4»a 

t a u = -fe>-^-©iltl«:oii-CiigpL//c, ^141©^ 
WB#H5t» (ft 1 . 5 ) 

x^-©«#*yfcttfia[tt, #cc, ^ccaor**: 

(4 3) i7-=!9!£S-T Iias .„.. 
^D/cJl/-^©^Xr-A<bb-C, iEUl»f¥ffl (ftliltSfc 
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gSC (4 5) CCtel^r, F tt 1 o©K*4WB ( 2 0 0 m 

s) cc*5c>-cHi;-5i^-'(i-^©77^^3>"C*5. 

(44) T iaap _ ne . = T,. B(( +F* (SP-T„„) 
CCT, S P = a-1f ©R3E*©fiffi 

CC, 7^V3>©FtrFCCfc? F3*l&. a (42) 
*5<fcC/ (4 4) : 

(45) T , B b p - n a ■ = T, a a o ~l~ (T 0 lk-na* — T, aBp ) 

*. 2/tau=T It . 0 + F* (SP-T tll J 

S (4 l ) fcJ:^ (4 5) fcffl^fr-tf, -eor^P 
(immWJ >) ^rJn^r, 7p * *fitt©S«*iW 

(46) Pwr=CP*P/T* ( <SP-T..„) * 
F* t au/T + T 1 .„-T b i h ) 

ccc\ 

T=0. 2# (2 0 0 5 y#> ©WISHHB, ^Ot 

p/t = #* Lt»^e»«««:*5i»r l . 

*SS(4 6)», F'O F&i**iiLTHH^© 

(Pwr) *^m.s> asiwsesi'c* 

[0 2 0 2] l>ofcA,:/P ^^^MSd-r^/c^tc^^ 
ttJ^lS (46) «cj:g«5es*i*£. c©«*« 
C ft 6 CD lA- > ©««JC <fc o T 3 O0 1 - £ >©£• 

s ( 4 b > *«rao*gs ( 3 ) , ( 4 ) <£t>* ( 5 ) 
[0 2 0 3 ] #g5£ (46)tt, w»^n-v^cc»i/r 

(SP)ft20±O. 5"C, rtfc*Si#, JtWB©$* 

e##8»*£©*I»±-r5. rffls^> f j ©rt«J© 

(47) I nt_sum (new) = I nt_sum 
(o 1 d) + (SP-T..„> 

(4 8) pwr _a d j = K i * I n t_s um (ne 
w) 



I n t s u m = S P t T s „ P Sai©H©S84)BH© 

K i = S5»$ , -f > (W*bC^J6IB««C4tfir»"C5 1 
2) . 

;l/At*-^7->2 5 4, 2 6 2fc£t»'2 5 6K, m;t> 
£#ffi<*i*& 0 ^0fc-*tt:/Py*fifi<!:«HfiS<!: 

p i umu^- f 

7 x XA— (do forever) - 2005 y 
(7P v #MS> 10 5) ©»^, 

^ -f >mE ( 1 i n e v o 1 t s ) £Sc& 

»»aH2 L/TSa {h 2 o t emp) CC 

jgHH2>*~4R#*0Tfi!S {amb t emp) 

JKM$tltc#rt~®*>y-~%mfr*LX&&. { c v r 
temp) fc^**l^:/P**©H2>*-*IS#* 
Or^a (blktemp) CCSSW**. 3- F©C© 

* 0 XU& -fe > * - 6 ©*EE©»# « jEW &&&©§£ 
#Kfi£-?TB83tt*. KWfiS (tubetenth 
s) §0 < (iu-A'xf ^ ^^^7 ^ 

(49) t ub e t e n t h s =TT n _ 1 + ( T B„ - 
TT„_! ) *T/t auCCC, 
TT„_i = *«©§*l4fifl[ (tubetenths) . 
TB„ = 3H£E©:/P y * -to (blktent 
hs), 

T = K»IM (#) = 2 0 0 5 U8\ 
tau=tauf{cf_tau) - t au-feVtf- 
{c f_l as) 

( 4 9 ) tt. ±©#gaS ( 6 ) £ IsXifimmtl 

9 + >4^©iaS, (SfflB«i0r*D6tiri^ (pha 
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ntenths), £ifl£T£o fiStKaojaff^ffiffl 

(50) p ha n t e n t h s = TT„. 1 + (TB„ - 
TT„_i ) *T/t au 

TT„_i =*a©(Sflmfi©fiffi {phantenth 
s} , 

TB„ =3Rft©^o * (blktent 
hs) 4 

T = BBIHIPB (#) = 200 5 

tau f9111 = 7^-A^P-; t a u = 3 0# e 

£©HI<Dl£) (abs_tubeerr)^itmo 
7>^loJ {fas t_ramp) =UP_RAMP£ 
fc« D N__R A M P %&m? * 
(Wm&WWC£* (SP)<DERRWc&£) J§^ 
P I D»jai»K»*- F"C«3te(f». {fas t_r am 
p} -OFF 

CCtERR- rn»/OFj_ SU*>%. «W*/cW 

F<DfiK©ifi. 

n^*>*SHe-r-s3iaE©»ja»a** {coo i _c 
t r i } ^mtz> 0 

[0 205 ] 3&fiE<D5>:/?&a«# {coo 1 _r am 

p) 

(cooljrkpt) £ft#T£ a CCT, { c o 

oi jrkpt) »a**Tift#^>^*jffli-r 
a©H»r*s. mws&mh (cooi_ctrii 

toi&yl/T&Wkh {coo 1 _r amp } <Ot^X 

*fiffii««p«aa»x;/n ? 6^ + 
[0 2 06 ] ^P? 2MR4:%<DmtE<DiaBlfrP>ffiM<D 

(sp) afi^ft^-rfc*«:^*^»ns»*fc«» 

am^? (int_pwr) £frJ£T£o 

(51) { i n t_pwr } =KP*CP* [ (SP- 
T 5A ,p) * {c f_kd) +Ts-T 1L » ) 



KP=JtWy-f> = :#«5£ (4 6) *©P/T = ^il 
^*»!Ba«:*jt»retf i , 

T 5LK =7vv$U&. 

cf_kd=Tau*K d /de 1 ta_t, CCTt 
aufcttflsS (4 9) ItCte^XtizmbtcOtm— <Dt a 
ut^O, ^ltK d tt5E«TC*0. ^btDe 1 t a 

_tii20o^ y*tos^JHiinr*a. 

(K»aK^»5&S<0 (cf_iband}rttc^) 

Kttx5-*sww-a a sum) 

(5 2) { i sum=0) £^';T*T£ 0 

(5 3) SS»31= { i s urn} (cfjer 
m} 

(54) tint pwr} = ( i n t pwr} + H 

«S 

^*W850r, (SiHWOfPffl (7*-A©^^> 
U (int_pwr) teJn*SC<!: 

ccj:oTiB«-r*. Mmmm<omt} {phant_ P w 

r } * % ^©SCCj:5««-r-6 : 

(55) phant_pwr=C* (blktenth 
s-phantenths)/10 

C = 7*-AC0^v*>^CW»W» (1 . 0W/ 
K) . 

(i nt pwr} = (i nt pwr} + {phan 

t p w r } 

F©^«J^OtS**lfi«-rS^*-^ F©t 
(auxl_power) {C*sl>'t i #g&W#*H- 
^Xf-A^TlfiJSO^V^T***^ {au 
xl_power} = 0V$>2>Ct(,C&M?Z> o 
-JUFy-VOBStStiS^STTJCiBK-rS : 
(57) {auxl_power)=KlMT ll( - 
T AMD ) + K2* (T BLK -Tcoot) (dT/ 
d t ) 

K 1 =«» {c f _1 c o e f f } 
K2=«» (c f_2 co e f f } 
K5=0HS {c f _5 c o e f f } 
dT/d t = ^>7'ilg 

T*ki — j^HS^, 
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[0 2 0 7 ] i#ft:/a v>?<D^t)frhmm^<Dm$:Zffi 

{rr&-c&3^ t-zicte^xt&mtemt) Uu 

x2_p owe r} £ftirr& g Tft£^>7*T&£t§ 
^ {aux2_power} = 0 -C£>£ C itcffi^r 

(58) (aux2_power) = K3* (T BLK - 
Tans ) + K4* (T BLK -T C00L ) +K6* (dT/ 
d t ) 
CCt, 

K3=«» {c f_3 c o e f f } 
K4=ftjR {c f_4 co e f f } 
K6=«» (c f_6 c o e f f } 
dT/d t =7>7 r 2JK 

[0 2 0 8] { a u x 1 _p o w e 

r } is&U^*) b-^m^J {aux2power} <D^F 

(5 9) {in t_p wr } = { i n t_p owe r } 

- |auxl power) - (aux2 powe 

r) 

5>-7^£MZ&^*fr£5fri^*&* (coo 

ljrkpt) ^^>y^m^mm^m^<D^u- 

9X4^ hibtf^o (int_pwr<coo 
1 Jrkp tteJctn^fc^V^JBSUO &6 

g<£ 0 com > rt> £ 5 Stable, 5 > 

COB^fcfe^T. { i n t_p wr } te^ftCDb-£ 
fit {aux l_p owe r } *$<fc^ 
Iaux2_p owe r) W^P ^^6^9^0»3fe 
tfttb-*^«te§*iS*#«\ 2o<Df& 
^^^fltfiRSJi* : aux__powe rfc<£t>* i n t__ 
powe r 0 MM* { i n t_p wr } 4±b-£*5j: 

vm® b-* tcffi«cctsff or #E-r s„ 

[0209] total_pwr=in t_p w r 
int_pwr = total_pwr*66°/o 

auxl p ower = tota 1 p w r * 2 0% + 

a u x 1 _p o w e r 

aux2_power = tota 1 pwr *14% + 

aux 2 p o w e r 

&m >*$ <t umm tewomj) ^mztcxxo 
«i/5#««c liantf u btcffir>x % eoHzddo^ 

X l 2 0/5 = 2 4^-71^ *Jl>Sfctt5 0HzC£fcl> 



1 1 0 0/5 = 2 0 ^ WST^ 0 ^-7 

*;b©»tt»RSti£*# (int_pwr) t 3i 
S^7^>1E { I i n e v o 1 t s } teJ:Cft-4rffi 

tt&l^fclttfclMD'C. glS5«rtt»Lr {delta 
powe r) »fft©;P-:/#»6d**i£<>©© h^^ £ 

(60) int pwr=int pwr + delta 

p o w e r 

(61) index=i**it-^t-A* (20^ 
fctt 2 4 J / 1 i n e v o 1 t s C CT^Ig^ 

(6 1) U&t-ZV-ytCD^X IfflmML, ^rbX 

£b-# y->cco^r rm^jj = i n t_pwrti> 

0, 7- t - if 7- >K^l>t a u x 1 _p 

wrt$>0, ^Lt^^t-^7->CC^taux 

(62) actual _p ower-1 inevol t 
s©¥#* i n d e x/£b-*fi!fi 

(63) de 1 ta powe r = i nt pwr-a 

ctua l_power {aux l_pwr) fcj:^ 
{aux2_pwr } 4#g5$ (6 0) <DtplcRA?Z> 

C I CC o T £ b - * K o ^X BBtt b fc© <t 13— CDS^ 
^»3;te<fctfv~*-;l,F©b-*©fc8&© 

i / 2 ^ *;u©»«rtnM-s. 

[0210]i, v^-^Ffci^OOF^-fr^ 
* fcfflfflrf -5 # 3 > £ -© *«Ctt# 0 fc 27 2 > F 

jyji-ifil 0 0"CJ:!P<61>£^ Mft3*i/c#^-©# 

6o fmsa^m-So -etiaw 5 o°c<j:o m>m&, ho 

T LE D4af->«Cir^— !f#S* ftKfc&h&l> <£ 5 I s 
^•T6o 7*i'<~^-:/©J|$:b*). 
F^j; 

fb-cjstasns. c©*x^»jL-if-r>^-7 
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[0 2 1 l ] #-y;u**yK:T £. (*A7 7^*s 

■fev FStlfctO »A^P ^ 

yfe-i?4e* F (p i d) 5X2t,cm-z>XMMZtitc 
[02 12] S*»»t«ll©U3"-F*HH7r-f^CC 

4 x;©y-*> masters. JHffi7T-f^jfe««-r* 

£«W**Ci*K3R-f*) 
*cfT< o 

[0213] h^^u^o^^y-^asts. 

C©**^*-'*? F^fc©^- F^xTCOfiJOiA^ 

^-«ns*t, x y-y (sleep) cctf <. £ 

S/ci** F3SP6©+-*R*BSl»3'€'Ur7 s =i 

-F-r&o ^ft©tfc«fcioT#»&*--©';x F*S 

[0214] C<DVtm<Dtc&><D rr^-> 3 >j (37> 

»©*-©fcfc©tf^-*tf-- y*xy<-;l/ 
-^©ftfeO. 

U>4^«WCj:Q#B£Sftfcl/2|^N- F-)x7 
(CRETIN) tc-toe**!!*'***- 

CRET I N«»9i&#i!Sfc<5 1 fX^it-ex 

x^x^) ©^sitr-rs^-cas. 

»^v»*g©fflK:3-F 
y ji-xa?— ©ft<£ 

[02 15] c©«D3&#£^>-^T**r*y-^ 
■fS. (awake) Ztitctg. J vfe-S^tf 

-^r>xfeJ:c>'ll^7 r ^xy'u-<^x^«:^^o y* 

ft^y©^-^-^- 



? F*X47fcaS9. fcTy F^^^BSI^ttO-CBCHyn 

^-tiB^H^-f xy , W£xycc7wxy'iw £ 
>w ^-r&y ?-fe-s/*5«fcoHzy-*> h©;v-^>© 
tim^yy > hts^ *^-^£yy >££*y&tj* 

a-fii*w^ F±©PAUSE + -**PLt^ 

-£*¥ory*n^A£Wirr&o a-irasTOP* 
-*jf br^o^A^ffltcrsK- hr^cim 
c©5f^^«, ^v^x^ccj^t^*-* y;?ft 
Si*, i/2»»cc^f-r&. 

->-»>^»x j;©g(HJ- F 

4r > X 4? X y <D$l9&imikt So 
[0 2 1 6] *-1f#START*~£irr*\ 
B^.=-a-3gp6 START Jgrj§!ROfc il^ ^-^- F 

©yn 2^ A^jHf ©fc*cc««sn/ciii5_y >y $ 

n ^EII8tc*5W £ F »; y F © MBifr& A D C^IE©^ 
fr* E&rf £ . ( 4 *C ©m^^Pf© y-*5/-4r>X£ 

*5<fcC^0ff, ^P^Ai^^y-^, ypy^A© 

sifej:^*©**^ 1 ; >h-r&y *-fc-^£yy>£^ 
*»^g&. (HOLDyu^^A^^-rs) t§£, 
{h o i d_t p) «c«s-r-sjafi*ws. 

[02 17] {hold_t ime} CDBfifif«e» 

{hoi d_t p} >4 5"C) r *B©»ffi 
*f*©KS.* (hoi d_t imeU 
lEgf&o (fiS*B*IB (hoi d_t i m e } 

h^y>-rs)^. £^v£xya>e©i/2#©y* 

[0218] yu^ *^>*-*BHC>Tl>*Ci*/c« 
^3- KCOt^T^x ? 2fSc 

<*-#-F***#PAUSE+-**Hibfc) *§ 

^ ^s©M?4^a©i^^^isg-rSo ^-x^x^ 
&y wyr^TS^Hz-^jiSo *-X£xy 

xBaa^^ea-rs, (*n©«BE^3WE«stifc) » 
577?m^n. i/2»©fia*^Hi©*^> 

^-{store_time} ^tfffllTSo 
[0 2 l 9 ] *H©K£*«:il*-rs«rK:«J*ieiH*JS 
jSbAi*!^, ««©K3E**W0 f ie«-rs-Cti«iEb 
l^«7 y J JllcW*&£tl2>C i *«§ET 
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DW«*^y > b-r&s ?-b-^*:/y>****K:as 

HOLD7'py7A(D^0 

(CYCLE^P^7A*Hte«) 
t»©7 > 7'0$^fe J; t>*:x-lf # ^5 ^ > ^ L/c v 

>:/fcJ:c>*^B$[ffl£#*L-c, VJZMcto^X'&ft 
0»(se c_i n_r un} «rJDAS. iM^UCfc 
WS^^/P^A*©*-* {num__cy 
c} i/fejtrttfcc^ccj:-^ :/a^A*©^if-©# 
-£if © (sec_in_run) = {sec 
_in_run)/tO^* {num_cyc} 0 
(IM^CDf^ {num_cy c} b 
£) BL a»5e*©» {num_s eg} £#^> Y*tO 
>T&) HL ^^ISIffl (ramp_t ime) £t# 

[0 2 2 0] «»<D8ftaSaffi { t _ f i n a 1 } *» 
6o fi8$B*lffl { 1 o c a 1 _t ime} 5>7* 

BR©5>:/l$IH£©IHI©:i:^-- { r amp__e r r } £ 

{ramp_err} = p r o g ramp rate 

* 1 5 + 0. 5 (r^^^>^) 

{ramp_err} = p r o g ramp_rate 
*6 + 1 . 0 {¥ 0>5>*7) 

prog ramp rate- (abs (T f - 

T ( )-l)/(ramptime) 

T f =«sm^mm { t_f i n a 1 } , 

T c = jgft©:/0 v { b 1 ktemp) , 

ab s=S©«*MB. 

a : r - l j ttSSEifi© 1 'CKrt-C^ P v *#H*frf * 

Il^r amp_t ime="£l* {ramp_t im 
e } - {ram p e r r } 

(&rlA>ramp_time >"£V { r a m p__t i m 
e) ) r irLC>r amp_t i m e = Sv 
{ r am p_t ime} 
^©U^CCSrLO* r amp_t ime = 0 e 
(Kmg^a-if<o«^Ofcig:fe^g>att (c f __c 
1 k_d e v} rtCCttO) HL v£X^2p£>©1/ 

[0 2 2 1] 8r0l^>^HffijS*»»ieiB-rS. *© 

final) >45t) ©»£, tttH©«5e*£EE-r 
*. (^iS«^a-lf^^Lfe»©S©fig (c f 
elk dev) rtic&l*) Rfl. Z 4~?Z*9ipt>G> 



?T y7*vjz^2*m~o 9 l/2# 
©5>:/l3IB©#^>*-**toT&. ^P^^-tr>tr 

[0 2 2 2 ] tf-XdrX^KlJ^T^x-f 
Se^OfiR {c f _c 1 k_d e v} rt6CfeC») KL 

7??-*. K»*gffPAUSE*-feftHJ 
[0 2 2 3 ] stf-X^X^CCfcOT^W £>i*n&£ 

r\ x';-^T^„ #-xii(r©R£**E{rrs. ^> 

JUS. 7>7'-fe^> KDft-^Oftto^tcWLrtr-^ 
2#0»> * ^7 v ^ y -fe-S/Sfifo. 1/2 #©« 

g^o^^>^-^i^jn-r^o ■&>•*-©* 

*£#PAUSE+-&tflfcHLfc) 3Ha<D8»4a 

ff©s^**EB-r* B 

[0 2 24] #-X£X#£^a: vfe 

*y s. #-x«r©»s**s«-rs- 7 s - 
:/y *H2-^&:ry>****K:3i&. (« 

»Oa^*aK**i-1f©*SEnJ«B&fi { c f _t em 
p__d e v} «fc»5**l>) ii^ x^-cdu^- K^H 
M7r^;U^#^jAtf 0 ^Q^^A gti/c ^-X^^x 

^ CO t> *}%7VZ/h-Sr& J v 
{CSS. 

[0 2 2 5 ] ^CCDIf >f ^JUCCff<o CYCLECD^ny 
7A©»t>9. -ecDK^fC (AUTO-CYCLE^P 

AvimtemcD&irj ^^ccj:*? i«6Wcc*tini*/c»«fi> 

■T-5 C £#-C* -Sa-lfs&s^'n = > ^ Lfc«J#H#B 
i***Lr. *^O^A©*CC^|t©»» { s e c 
s_in_run) £UH*.5. I? 4 9 >W0f& {num 

{num_s eg} ^^^>h^^>-r^>) 
SBE^aa (t_f inal) «rf# -2> D «J*«H { t i 
me hold} JL-1f*«tt3e^fiS*yJ:i^/ 



(140) 



«fH¥6-2 3 3 67 0 



6£i$g5-rSo 

[0 22 6] fiKoe«lW*iJjn* AittiS^^IBEjig* o 
*CfelT£fctt9 9. 9"C«±«:-rS> 

9 9. 9Wt^(cap) SftSo 7>^*fe2^ 

> h ©t»$B£^-r s^ * -fe- s^ssBSHif* -f * 

5f * Ptc$&Z>. ( 3 °C J: 0 (,> ^ > f> ^ >fc J: 
V { t_f i n a l } >4 5t) ©i§£. *I1B©K5&& 

a {c f_c 1 k_d ev) rtfc&lO HL 

1 / 2 #©^ > :/H$|ffl©*/ 0 > 5? - *i«nir S. 

[0 2 2 7 ] ^D^t>t^-^>$/d^3- 

h^r^x K»XWPAUSE^ 

{c f _c 1 k_d e v} Wt&lO RL %J_Z*A2. 
[0 2 2 8] ^a? ^42>-^-©*-^ , >*fctt^a- 

-**uHufc> %&©iffiag©a»ej&fcBFr 

[0 22 9] (WK^')>h^>t^)^ * 
1 /2 #©«fttglB©* » > » " ^WS, 

/c) m&offl&m&oi^*z&a.TZ. #-x 
^x^^^x>r^r y^s^^Hz-^^^So #-x 

-xmr©i»e^*iB«r4. ^-^©usi-Finui? 

^*:/y >**X*«CiS<5. 

[02 3 0] (^©8tejSfia^^-tf©«SEpI«6tt 
fi{cf_temp_dev) <i:0*#lO tt£\ 

hWf<. ^^©^^-^©tefro^y 



ff<. AUTO-CYCLEO^D^A^bO, * 
©«*>«: (POWER FA I LURE ^— 7*>X £g3 

[0 2 3 1] hf y F*X*)Wni*3ftfc#^-£5'-t' v 
h*7TSJ;Mt, 777^(subamb_hol 
d} *-fety h-T-S, 

^*»6© 1 /2 #©£ *07? 7V 9 -fe-i?£f?-3. 
1/2#©^II#IH*^T*. 7*x/f-;U-^» 
t>So gflttff ^- y >X O»t> 0 o Hffi^T-OMCgg 

[0 23 2 ] (#ffi£58fTGTC>4) *S£, 

*#;x©Vpd^A©jBT*B8teT£> ^ ■fe-y*£/- 

^>x£x^££SC££*nSJ;^K\ 77^(we 
i r d_f lag} £-fe v FTS<£©t5;Mc;x~--!f©-( 
>j?7*-^«:7-f F;H*«©«^«cH-r„ 
;u- :/©**£> 9. 
sK-X»Xg©*w<-tr 

#-X£X£>©g&^ a^CYCLE7*P^A 

F±©PAUS E*-£ffT ££©#-- X4ffi!5l» 
^CiT^So 

[0 2 3 3 ] CYCLE^P^A^IftM^^ 
>A ZA9 ifi'7xi#v 5 >^0/c£X^CiEffi*rS£ 
>x gx j?»x y~:Ac?f#3:fc#--X£x 

■r^ ^> h -rs^ »-fe-^*m©fflf t ^x^ , u^^ 

h*±©START + -^f¥*rc<hCC^o-C^ay^A^ 
^cc^-TSCi^r^S^, *S^iST0P + - 

[0 23 4 ] T-p^^A^fSntl^l^-^F 

^ (pau s e_f lag)B i ;hU 3CC»ri/— 5r 
vx^x^^-tn**!^*©*^^ ^>-^>x^x 
^»C©7^y ^©-fey h^MSt^, 

gftxy-T'-rSo *-#-F#x*#c©-rf*Hz-^ 

lb) -TSo »»^p ^ a^-xt 

©fi^ giawcc^ a bi^^ mm- s y ? * - y 

nicmm-?z>tzic$'(ATv h-rs 0 a— tf«. 

^•y F±©START*-*ffTC£0cJ:oT:7 r P^ 
AJ&SgB-r-S3&>. &SUjt STOP ^fffC^(CJ:ot 
7'n^7A^r^ FTSci^-c^So 
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#-X$Xt>(omi^- F 

7*x^-£tft^T& 

F©#-X£^T*-#-- F£X^2p£>©^ 
&&t^i:x~1f©7'P?7^>?bfi:;J<-X£ 

^vf->-^>*£*^e>©> vfe-^Sfo. 
r^x^^o/cit, ^ufc#~x©s«co(,>T© 

s> la. cozz?&i/2#mt^r2>jt 
^f-Accas. *-x©w«fe 7 p y >hr&^ y-fe- 

sot, ^^^^^^^^x^T'^'-r^^^ 

[0 2 3 6] #-X©3tjS**±-rS-rf v -fe-5>«£?BS 

rif^^u^f^x^^ ntrr&7 , p?7A©a 

IS. *©«;&»«: (^Wt-^-v F©#-X*C&£) 

tt£*©F0EVERJl'-7 r <Dh ? :/lCj£9 R;T. 
[0 2 3 7] (:/P?7A©jtfT#HOLD7 p U?7A 

:/y>*** cecals, h'^mmyyi^ 

-©;U-7"©$&fc>9o 

®micMMmcWffi~?Z>C £#£*r*Sft©^'7>-- 
f g **7*lW»X?©|«K:3- F : 

©s»*iw*Mfc-rs. 7*x><-«mw-*i/2#» 
[0 23 8 ) ^ ?-fe-^8W4 e>tt**rxy 

5. 7^x>f ^0/c<b£, fl&©**?#fw X^U-Y© 
^7-rf-*-©yxh*;fc t;i:31£©HSr£: *lt*f £ 7 7 
^*i8om'^*^*^«. 1/2*07 7 
^(half_sec) ^F^Jl^S. <f^;*7*U 

-f©^7,*-*-©y* btmtETZ) m^w? 



{ha 1 f_s e c} #-te v VZtxh) BSMSUR 
[0 2 3 9 ] (*ft#>JMftr*£) 

©y- ft^ hr&&) ADCft>M*6® 
So -e©&Mt {*titmft<D7 1 *7"iwe&&) m 

[0 24 0] *©t3*fc (-€-ti3&s«o/c«FRI©^7^*- 

o/cbsbo* 1/1 o^rara^-rs. ( i/2»©7^ 

^(hal f _s e c} *-fe * FTS) #©£ 

[0241] (^-v;^t>t^o/c) -ett£ 
ecSBttrs. fi^£?yy ott^x7W£8?&t 

7*X^-©;l/-7"©3»toi3. 

7*y »x^©:t~^~^- 

7*y>»»x^©^3- f 

7"y > H&atM ?4z-^*te©*x?j&>6f$o. 
[0 24 2] ^7-fe-^^iSSWJ-7't^ 
T$*-f* (jglb) b/cit, EWl^ ^Jb' 
n*7 r y>h-TS. 7-y>4f©»3£y yfe-^fcEB"* 
£„ (tJ0»*/c«X7-©^ 7-fe-^';>h«C 
±#itf*r<&£> 3Sft©BffiU3-F©*K:*a 

ftTosf»$S£7'y > hTSo -e©s^{c <^-5^* 
©a*s«fco e ^©«[4^y> h-rs. *©«#>«: (7*a? 

7A©«fiS^7^-^-«r^y > hT5Ci*y!*t?* 
S) *D***Bffl*«S££^6©«©SL s 
l£»8ttej:eWHfla[©Bty*^y > HTSo 
[0 24 3 ] <£©K*>{C (1M^;U©tt$&©if&fc9£7* 

y> hi-^ciMir^s) ii^, *s*>o©H*lHte<fc 
o'^s^t"'; > F*TSo -e©K3&>cc (-fe?^>h©it« 

^^?>>F©tf^7'y>h-rSo 

[0 2 44] -e©K3EP*C (#-X©«aB©> »i2-5/* 
7-';>h1-5CiM^-C«)^ ^-XL/cW 
fc<tOM^7*'J > FTSo 7*x^-©;U-7"©IS*) 
0 o 
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s* 

LED** ^CPiattri-- F : LED^X^0^M 

[0 24 5 ] xy-^TS, rr>^>f^o/ci^, 
J:^«CLT*t:-dr«:jSlPil.fc«**S»r*IB*P I C 

^>£-fcHfi = {K_h tied} * (ht_le 
d} £;ii#T& 

CCr, {K_h tied} «MLED^^';^-r^ 
5 0 0fcM&Ul>. 1 5 2 0 01J14. 4 KHz (DP I CCD 

[0246] {h t_l e d} «0-5 0 OOfflT* 

'J>^^X^a^t FiOSTARTt- 

^A%^fr*sj:5«c, c© 

ltSTART^5«n/cJ;Mc, ^ti^CD^P 
y^xM-©^ 

(77^(weir d_f lag}^-> F£ft. 
i££ 0 7*x^-©;P-^©»fr«5. 

A*RESET***«t* t #C©^~5r>*3Wgc 
-5. a: aTO»»7P-^t-F±oat*S (H5 
4-05 7 mm) a 

[0 24 7 ] 1. RS-2 32^U>f#- 
fl-KC t r 1-G(1 0Mft©7) (D-JC^Z^M? 6* 
RS-2 3 2^hm<ifel#W- , J>^L-e 
ItCt r 1 -G^l/^^n^, £fgfS©n>t* 
hKIKOtftt. ^Lt^^-r v?is->r 
>X©f^©T^r©n 5 ^x-Jr — J* y F#> 

e>RS-2 3 2#- hCClSCflSlWSiiSffi-r*. C t r 



1 -G#U^-:/3ft&(,>»£\ J*y-Tv'7i>'->r> 

2. MORE + ^^n/c^i'^^x^T^., 

3. &<D3 7-* HJ^-fwtf/e^T;^* 

1) tw^&tf-7*-r6, 2) *-#-F±©*ft^ 
&£P, te<£C«&L E D«7 7 y ^*-f 3) f^X 
©«!£*«*< . **»toJ:0W8© I DX^'J 

So 

[024 8] 4. rtV-T v 7^®T© 1 OfcteHTX"? 

if- e y -©^- F^x r ©^»t^©t # -fex £ 

Hf#T5 3-F rMORE 9 9 9j W^Lt, 

5. PPI-Bii(D^t^^0^fx^lt, g 

UARTf** F*jltf-rS. f ^ h^Ut 

6. CRETIN^U- f-f >^ >Xf,A^Xj?- h 

7. f 'J - R AM^£D7 7 ^ ^ U t, It 

vfe^fcabftu ^GTif-t:x;t>y-©guE 

h^<DT2<teZ&mn~?Z>^- F TMORE 9 9 
9 J ZfaftLX* F*OvW. 
[0 24 9] 8. «EE*5«fc^-r>©jaift»«rSfJffi'rS 

#f fi£ zfv ¥ t ¥$%<D Ctlib <DBL&&&T * £ 5 4 H 

t-?j--^x*> y-©BSE^x F^©r^H2>^%»»r 

TMORE9 99 J F* 

^ x^-y ?-fe-^*s*su *oru--tf**->y 
-©j&iet-x h^©r^-fex*!if#'r-&3- f rivioR 

E9 9 9J ZfaftUX* F*P " 

10. ^ ? f 'J - R AMt)i©7 7 5 x ? i' It , 

^-^*Hr~^*«?*U fbt^-^>^©7^ 
■feX*SK§*r£:a- F TMORE99 9J £g&*0T. 
fTS. 

[0 2 5 0 ] 1 1. jtH*-F*rttl»^. ^?f'J- 
RAMif07 7^*f*^Lr, i«*s^ff3tir 
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»JR-r*tB^ a— tf©»K6Cil«tf<. 

12. tr-^-*tf-:/u ZLxmm^-Fy??* 

13. ^yf'J-RAM^fx-^Ot snnccnte 

[0 2 5 1 ] 14. h 9^U^K3!)a-1f©>f >£7 * 

ISl^iif^i, S«MAX I AMPrfljJEStir 
l^**l»^©»c»SOS^«©BTfflHr*S 0 C© 

5«fcO**l>tB, Himont PD 7 0 l ^V^'P 
tl/>tfcBVa 1 t e c HH-444^'J7 , nfU 

r&s-r & p c r si6*i»»#-r o r its o & i > <fc 5 
DNAtt^xecoacctt^-rsct^jsnstir 

C^^^t?*^. B5 ltOtffiABMWKttO. 0 
12 + 0. 00W>f (0. 3 0 + 0. 0 3mm) "C^E) 

• "C&£ e 17" ©3©ftK©*tett. TfiJ*©;*J#K 
TSfES^ft* 9 4 "Ceo 1 °C|*J$C 5 »M±* € b 

^ $ ^oriMcc^P^ sv^o/cb^© 

B^ci^^2>^U /c«B[CC*s WSv-f & C 

imsit^, cottagi$tt« t w»ofcH*4iaK 

[0 2 5 2] «l>fi©K*4S*ttflrr*±#. 



f^«^*3&««W»S:©l - Crt«:-rs©K:, C©i*f4^ 
tt5feffRW<o g^a<o -y 4 ^ n »'&8 i Jt« b r % m 1 

/2-2/3©B$ftg£gT£©^-C#>9. ^Itcnti 

^5 itc^-rw(Oiifi»MAx i AMPj.aeis«>.s*5 

1 5fc^T*tt£9>hS^«l»S©M I CROA 

m p (mmn) mcDmm ic^xwzz . 

[0 2 5 3] MAX I AMPffcJ:0'MI CROAMP 

C~Cfc0. 0 0 9-0. 012>f>^(0. 23-0. 
3 0mm) VfoZ. %f0 < X XV 7WU> <fc Ottl><fc 0 

&toJgl^£ GST £ Tfr * ©# <fc C>'3im©^ffl ©fife© 

1. 1 2 (2 8. 4 mm) ©WS (H5 1 CC 

fc^TTfffiB) *5<fctf0. 7 8 0-{>f (19. 8mm) 
©Tj-ffiCfcitfO. 3 9 5>f>^ (10. Orrra) ©±« 
KffiOSifS <D©^fffi) MAX I AMP«©H| 

IgRttKai 4#T&£#. t*itt*»#|H©J:5KE 

WKMSSft&a^/c. hi stc^-r^o&t^©/^ 
©m icROAMPt^aa, jftaawtctt. o. o 

09^>^±0. 00H>^(0. 23±0. 03m 
m) ©PJ«UKKBCCte^*SS»S'C. ««9. 5fjrt? 

[0 2 541 15 2 &<J;9??l>M©M I CROAMPf 
©^ffl©*S^^^*r o «WfiS©H«ft«ffii«to©«0E 
»»«(OMAX I AMPfOW^^f^t^^ 
^ 0 05 2^#M-T^i, MICROAMPt^OIti 

^7 2 *C©U*aa[3&>6 9 4 °C©^W^SMS[© 1 "Crt 

77*JSSnt^. 85 2^1^, 10 0^1©!* 

^-^^fcoftSJi, 9. 5»©l£S«Fn*JJ:a f 0. 
009>f>f (0. 2 3irm) ©^il^^r^oM I CRO 
AMPS«coc»r©W#oytK»aKj£Sr*S. x(c 

0. 0 30 Y>^(0. 7 6mm) Ot»S*t-5JlC« 
©v^njfrMS«*©l 0 0m l©Kt*CCO0*Tft» 
LfcKI4aff€ra-r. c©^7*Jin-rJ:^«:. 
©M I CROAMPBWStf 3 6 ftJetrtt? 9 4 "C©«W 

y-^aK©i'crt©«-»L//c»tt«:ifla-rs*s. 5ttf 

B8B©«»JR7 3»*fi-T&. Cti«ft^-C^^ 0 ttif 
4r-h3-&ft^H-8K*st,»r, jtffaw©««. CiCC 

#PCR1f 4>?}Wpt£< i^2o©^>^ r fcctO : y- 
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cd c n h ©*i > mmttxmAte ©is** wr £ c 
?A*z$-.b o rsjSfi#»©fiK*£f b $ 1* £ 5 <t 

[0 2 5 5 ] 05 IB, rf^Ts^y Z>V*-76 5 2 &C<£ 
0 MAX I AMP^Mi^n/c^U :7"UfU>© 

8B»fM ©WgFB0. 00 2>f>f (0. 0 5mm) *5<£ 
CKO". 0 0 5 A ( 0 . I 3 mm) <Dm<D$Zbm&><Dtc 
ibO^StiS* f£DWiiI6 5 4«, tfO. WD 

RiB4^-ju*»jar*SJ:5«:-r^*t?*S. 05 3 
.tt. 16 5 K * + ^^6 5 0*54:^^*^6 5 2©¥ 
M0£^f o Jff6 5 6B*+*:/#«©*CC&<fltL& 

**t*©£.i»jLu *Lrin*3tifc®iisai!iis#s 
fls© £pm£-r&, ctiti, +#&«©*»& 
A f ra* + v zfaygffiic <fc 9 an* & c <t #r # s . 

[ 0 2 5 6 ] W* l/t»Hft««CCtel»T, + 
y^B, 1 5d*t©ffl 1 2 B 'C.aS-COfiSt*- h f 
U-^ffiapJiB-CASH imont PD7 0 1 #U ^ 

fl6fflir«c«B-r S c £ * £ . * + ■> ^BWIft S ti/c 

x\ s«ytA:iia©ttffl©/ctoccHH-3ns. micr 

OAMPtCD/cfe©^ t f Sfctt 1 2** y 7'© 

^ h y f A^f£"C& 0 . t? 

*+^^©#-©w*«ffl-r*c < fc3&s'Cfr^ 



Ol^Cim^, MAX I AMPf©/cfeCO^t ? 

£ l > tt # IK $ ti fc ffl * © + + ? ^ r * & o 
[0 2 5 7 ] M I CROAMPfi^^tli-r^ 
#X_h - P C RK*©»Un©A:*©*iitaiB. 2 0 0 
/x 1 r&O MAX I AMPf«CO^t5 0 0 u 1 a-cr 
aa©R*Hi- 7 0 1 2 6 °CT&£o i&gBt 
Btt»ff©tt«Cc:flcS-rs., ^p^*JS««:iBfi^ 
<b3^fci*/jeS«SfbC»fitt©3 7%«i*9K:WW# 

^^Wiuiis^s, Asaw&jss«Fra«, so 
/i l ©^bskc-^t: 7 . o#r&9, ^L/*c2 0m1© 

ttHA 

a-if©^>£:7x-x 

3*-*fQ>4 >^7x-X(DGe n e Amp©PCRv'X 
f*A9 6 0 0©@fi t JB, PCRSrSOrrS^P^A*- 

[0 2 5 8 ] A*pJHB&TSB© 3 o©M©-/n ^A*J 
#£E*f£o log©#-;UF (HOLD) y'W?A 
h0fcfi©«p|fflCC»Ur«J^Sti-S3jp. 

5* Jfcprt ©hsb «: » o r s n b r s t o p + - cc 

J:>3{»±3hS#— ©H5EjS^6fl6S. 2o@©*M# 
jKCYCLE) ^p^7AH WiS^^3n/c7 

fctfUlTi"*. C©^P^A«9SS"C©R5EjS*5J:c;9 
9$-C©1f^^;b*Djtg<i:-r£o 3o@©^-b (AU 
TO) :/p^A&C<£9> a— tfBttaSCI^BJaJ:^ 

4>3 4. CO^P^AIi, 9^ 
r©^**jj:jy9 9*r©1f-r^^*flfffii*£6 ^7 
ffi (METHOD) ^P^Alt ±lB©^-;Uh\ If 
-f f Jb*/cB*- h ^P tf-y&l 7 ^r— i^CC y >^-r 
-S^S*S«*T5o £IH 5 0©7'P^A*l-l 5 

0©^ffl©^rlBteT£c<b^r^£ a ^*a^^A*o 
IBttSti/c^n^^A©^-/ h iJigrS 

[0259] 

[an 
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■nr^ 9 6 0 0 «>*-#- K 





Heating 



BACK 



STEP 



Cooling 



PAUSE 



OPTION 



Hot 



STOP 



CE 



ENTER 



[0 26 0] RUN : ^P^ACDf^^U-fK^' 

MORE : 7>^^A©f ^^l/^$rh^Hfl 

*T£ (a-F9 9 9W*tC«t<»^> . 

BACK : p|— 0^f;->rt©ff©7-f ^;UFtC»3&> 

-To 3t£©7 K#s» RcfltBOri** 

[0 26 1 ] STEP: * V - 17^- 

;U FCCifii^oTT^CCiBftt-rs. 
PAUSE : v^*r;i/«Dji*©fc*K:#-x (flc 

OPT I ON : >r.*-©3BB*aL&**6*-VJl'** 
program fliaplay 

Prog Msg Temp 

Menu - 



ZWZYE s/No©jes* F ^T^o 
[0 2 6 2] STOP : Htf ^ A*JTft 

ce :«gtto»fflA**^i;rrs. 

ENTER: 3ia©»fflA**SWK 0 / ^ ^ * 
B*«WBSC3, YES/NO©j£S*SttBl*J&\ 
Ottfwxt/u-f©*©:* Fee*** ft 
ffiA*#7W*:7lW©*lfrea**§^ ENTERS 

-^0^7-^9 6 o o©fw^7'iw 
[0 26 3 ] 
[«2] 

Example: 



CYCL #17 Done 74. 0C 
RUN-STORE-PRINT-HOME 



[0264] 

Prog HOLD. CYCL (CYCLE©BS) . A UTO^fc&iN ETH ( 
METHOD©^) 

### t/b^a# (i-i50) . ttM^rtt^ttam^tix^r^m 

? ? ? 

Msg Done, Error, Ab o r tl/c(i^7>^ 
Temp 3S£©K»flffi 
Menu A*pIfiB&^^3> 

[0 26 5] 
[3*3] 
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RUNTIME display 

—m—^—^^^ m Example: 



Timer" Prfto T^ ^ o tO94 ' 0C 29 ' 6C 
' W/ ^ C ^J^OO Cycle 14 

[0 26 6] 

Action T X x. x "Cfcft^'TlSftj £/c& r x x. x 'CtC v > 7ffc 

Temp m&<DtmM& 

Timer >^J£S^HI**^ > h #^>T£*>\ 

Prog/Cyc H0LD7 ^UAGt^OT fProg xxxjCYCLJ 
tcUAUTO? r J )UCttLX l"Cyc 1 e xxj 

[0267] * 
CSI4] * 

MORE display Example: 

Setpt Tot Cyc Setpt #3 Tot eye 25 

Timer Proq Hrs left 2.5 Prog 17 

[0268] 

Setpt m&<DSt&&# (1-9) -*«»Frv^ 
Tot Cyc m&07v#5MCtetfZ><y-'{ 2)l<D*&iY# (1-99) 
Timer 7u #5 AKfcttS»9©BSIBI ( hrsT^) -*7^> h 2^ 

> 

Prog 31£<07*n^A# (1-15 0) 

[0 2 6 9] * 

[«5] ■ 385 

KEYPAD PADfiE display Example: 

Prog tti Temp AUTO /18 55. OC 
PAUSE Timer PAUSE 9:45 



[0 2 7 0] 

Prog HOLD, CYCL, AUTOJ/dJMETH 

### ^q^A# (i-i50) , */c«*<i3&s*/ciaf*snrc»a:c» 

tl^tt ? ? ? 

Msg Done. Error, A b o r t %1c\%'?7 1/9 

Temp m&ow&um. 

Timer *fiSpIffi&^-XB*IB-*^> h ^> 
h y 7*U^JUD:x-1fCD^>£7 [i!6 ] 

[0 27 1] 
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Select Option 9600 
BW-CKEATE-EDIT^UTTL 

TOP LEVEL display 



Run 
run display 



Edit 

^Ente^^ro^ran^xx^^^ 

EDIT display 

[0 2 7 2 ] ^ny^A8CREATE©fwX:/U-f 

- if * jjh n-r-< * 7' n y ^ acdmjj© ^4 z-Jujtcm. 

gff<o iEtt3*lfc:/ay^A£, RUN, EDIT* 
fctt^n^A©^X:/U^;&>6#-^l^l 5 OCDli 

m^^A^-r-sci^^oT^-r^o runtv* 
^a^Aositf^eaBiwtciBtt-rs. ed i t*/c» 

[0273] STEP (X*y->£T#fcttJ&»-r) $ 
/diBACK (iiu©:? *~J!/FCCl&< ) ^/diENTE 

^AJfeHSW*. RUN-STORE-PR I NT- 

ft^ocD^y-^&JWCA^T 6, 
[0 27 4] 
[*7] 



Tube type: MICRO 
React vol: IQOuL . 

[0 2 7 5] OPT I ON=r-ttMI CRO (Micr 
oAmpf) t&^TH I N (»t»S©Ge n e Amp 

j^«w*A#r*c£#-c**. c*i6©^>-* 

«C©^"n^A££fc«:te«3tlS. ENTERIC 

[0 27 6] 
[H8] 



Create program 
HOLD -CY CL- AUTO-METH 

CREATE, display 



Select function 
DIR-CONFIG-DIAG-DEL 

UTIL display 



Select print mode 
OFF-CYCLE-SETPOINT 

[0 2 7 7 ] a-1f#^>*^A©:/y 

A^^fori^*^ &©:/y>^j»RjWi7SS*i 

CYCLED tfY*;l>#5S»SLfc£*©#^?Hz 

-s^&^y^h-r*. s e t p o i n Tfrj, -r^rcD^: 

[0278] 
[«9] 



Select print mode 
OFF-ON 



[0 2 7 9 ] a~V&5>$4&<D7 l )>&$:*><DiR 
[0280] 

imio) 



Cover temp la atx'C 
Run starts at 100 *c 



[0 2 8 1] ftI(»Stifc*^-3Wl 0 0*C6rF"C&*» 

#1 0 0 - CCCiiMbfc£#«:^P^A^ftteifcttcc 
HJft-TS. a-if#:/n^A©fwx:/u^(CRTfc 

st opzn sterns. -fuyv2±m.mt-?~*T 
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^(Save) L^l^lrRUN-STORE-PR 

[0 2 8 2 ] 
[*1 1 ] 



* [0 2 8 4] :x — WZmmoV-? (Soak) ttcU 

[0285] 
«1 3] 



Prog /xxx -not stored 
Continue? YES 



[0 2 8 3 ] 
[*1 2 3 



Beep while Hold? NO 



[0 2 8 6 ] 1 1 H^ffl-T. 

;b K 7* a y 7 A - -7 > £ A ACD&yjk 
[0287] 
C*14] 



HOLD /XXX XX. XC 

RUN -STORE-PRIKT-HOME 

PROGRAM display 



Hold at xx. xC 

Hold FOREVER-xxx : xx 



Hold at xx. xC xx. xC None 
xxx; xx Prog xx 



RUNTIME display MORE display. 



HOLD /xx XX. xC Hone 

PAUSE XXCXX ^mmim^^^^^—mm^—^^^^— 

KEYPAD PAUSE display PROGRAMMED PAUSE 

[0 2 8 8 ] 

PE Cetus GeneAmp PCR^f-A9 60 0 Ver xx. 
x 1990^1 1^140 xx:xx AM 

mom : M I CRO mfc&m : l 0 0 u 1 H»6*n?* ^0x. x*C 

HOLD^P^A#xxx 

HOLD7'P^7A:xx. x"C xxx:xx ^^:xx. x"C xxx 
: x xJ/di 

HOLD7'P ^7 A: xx. x°C FOREVER ^:xx. x'C xx 
x : x x 

HOLD^D^Attxxx-^P^AlHtoaB 1 9 90^1 1 £ 1 40 
x x : x x AM 

[0289] 
[«1 5] 
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- CYCL /XXX XX. XC 

gUN-STORE-FRI NT-HOME 
PROGRAM display 



X Temperature PCR 



[0 2 9 0 ] V (*HHt> «:3*CA£. Ctl 

9<DI^*#ft§*i*. 
[0 2 9 1 ] 
[*1 6] 



Setpt #1 Ramp «:xx 
xx. xC Hold xx:xx 

[0292] ±vajj otcmfc&<Dmc£ *) % ttitm 

a - if tt«M3E * k: o cd ^ > :/j£§ii* BO <fc 
W^AWSCim^o :*~1f#l££<££^£T 
£ C <t # pJtl^MS^Hrt ccH*4fiK#I»« Lfc t * 

[0 2 9 3 ] 

cai7] 



Total cycles te xx 
Pause duri ng^un2_2KL_. 

[0 2 9 4] a-lf^tf-X^gi &<D 
3^<D? a X^l/>f3d^+-^3n^ 0 1^991f-0* 



Ramp to xx. xC xx.xC 
xxx^XJj^^^ ^cjLe^cx 

RUNTIME display <ramp) 



[0295] 

m\ 8] 



Pause after setpt #x. 
^Beep^hile^a^seTYE^^ 

[0 2 9 6] 83!®*©5R«:^»rO€:A*-r5CAB, 
a-lf^^-X^SiL/tt^Ct^KttU, 

[0297] 
[«1 9] 



1st pause at cycl xx 
^Pause^evexj^o^cjclis^^ 

[0 29 8] If A ^JKD»B±TA*0/fc^H-O»K:IB 

£i*fi& 0 

[0299] 
[12 0] 



Pause time x&:xx 



[030 0]f^7^ ^ h©#-;OSm«:i-1f ©«J« 

[0301] 
C*2 1 ] 



Setpt #x Tot eye xx 
Hrs left X.X Frogxxx 

MORE display 



Hold at xx. xC xx, xC 



RUNTIME display 


(hold) 


CYCL #xxx 


XX. XC 


PAUSE XXtXX 





Setpt *x xx.xC 
PAUSE xx:xx Cycle xx 



PROGRAMMED PAUSE 



[0302] 



PE Cetus GeneAmp PCR^rA9 6 0 0 Ver xx. 
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x 1990^11^140 xx:xx AM 

W<DM : M I C RO KJfitHI : IOOmI M#i£ n ? * R5£j£©x. x'C 

CYCL^D^7A#xxx 
CYCL#xx 

Setpt#x RAMP7'D^A:xx. x'C xx:xx ^:xx 
. x °C x x : x x 
HOLD #v A: xx. x°C xx:xx JQK:xx. x°C xx:x 

x 

* (9*-C<!DR£.£) 
(9 9*T(D1M 

CYCL^P^A#xxx-^a^7A^fO^M 1 9 9 0^1 1^140 
x x : x x AM 

CYCL^D^7A#xxx-a-f07#-h (JT^ttO) 1 9 9 0^1 1^ 
140 xx:xx AM (fT^«0O*I^O*) 

[0 30 3] Setpt #1 xx.xC 

[^2 2] Change time/tenelYEfi, 



AUTO #xxx 


xx. xC 


RUN- STORE-FRINT-HOME 


PROGRAM display 


X Temperature 


PCR 



[0 3 0 4] 7 s 7*JUH*3r&5. CCO^-f 

[0 30 5] 
[3123] 



Setpt #1 xx.xC 
Hold for xx:xx 



[0 3 0 8 ] :z-tf jtfiM ^;Uff(clNFHIteJ:i^/*/ctt 

[0309] 
[312 5 ] 



xx. xC delta _ x.xC 

delta _^cxjxx_ 

[0310] OPT I ON*-tt*BJ*±#iC 

[0 3 1 1 ] 
[«2 6 ] 



[0 30 6] ±VXt) L//ctt^©»Cc J: 0 , £' ti/ttt 

[0307] 
[3*2 4] 



Total cycles - xx 



[03 12] 9 9tT<DV>( 9)Mfi#$tl&. 

h^py7A-7>j?>fA(Df-{ ^^U>f 
[0313] 
[312 7] 
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Hold at xx. xC xx. xC Setpt #x Tot Cyc xx 

xxx : xx Cycle xx Hrs left X.X Progxxx 

RUNTIME display MORE display 



AUTO #xxx xx. xC None 
PAUSE xx:xx 



KEYPAD PAUSE display PROGRAMMED PAUSE 

[0314] 

PE Cetus GeneAmp PCR'>XrA9 6 0 0 Ver xx. 
x 1990^1 1^140 xx:xx AM 

SCDSh MICRO SJ£tt»: 100*1 M*&*n** &&&<Dx. x°C 

art 

AUT07'D^7A#xxx 
CYCL#xx 

Setpt#x RAMPT'ay^A : xx. x°C xx:xx : x x 

. x "C x x : x x 
HOLD7'a^7A: xx. x'C xx:xx HH: xx. x°C xx:x 

x 

(9 9*r©»ffiiS) 

CYCL^a^Aftxxx-^^A^T^ 1 9 90^1 1^120 
x x : x x AM 

CYCL:/P^A#xxx-a-lF©JT%W>3 1 9 90¥1 1^120 x 
x : xx AM «T%W!3 
^S^P^A [*2 9] 

[0315] 

[«28] — — — — — 



KETH #XXX XX. XC 

RUN-STORE-PRINT-HOME 

PROGRAM display 



Lin* progs: 



[03 16] 1 7*rO^"D^^A«r*S*S«C*$liT 
[0317] 



[0318] :fr&:7*cz ^7 A - 7 > £ >f ACDflin 
RUNTIME, MORE*iJ:CJfPAUSE©SStt, 

ti ^ a ^ ^ a 5 tb £ cc o » t'j > * 5 ti z> t 

2o®tffflW&MORE©? r -f X^U>f^A6tl 

[0319] 
[*3 0] 



METH #xxx aaa-bbb- 
ccc-ddd-eee-ff .f^gggr— 
ADDITIONAL MORE display 

[0 32 0] J8ft38ff S^ri^T-D^ A©K#-B* 
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WtCS^StlS-C*^^. * [0 3 2 2 ] 

[0 3 2 1 ] 
[S3 1 ] 



hhh-iii-jjj-kkk-lll- 

PE Cetus GeneAmp PCR->XfA9 60 0 Ver xx. 
x 1 9903H1/314B xx:xx AM 
, f^:MICRO SJfc*f« : 1 0 0 /i 1 BBtei'D** RJ&&<Dx. x°C 

METH0D7'D^A#xxx -?«X<DV Stl/c^P ^ ACD 

METHODT'P^ASxxx -*ffi©S*S-T^t© U >^ b/c^ 

p^a^-^ccS^ 

[0 3 2 7 ] 

[0323] [*34] 
[S3 2 ] 



Select option 
METHOD -PROGRAM DATA 



[0324] METHOD COX&ffiCCte^T V >2 0 
PROGRAM DATA tO^CCte^T !/ I, 
S. 

STORE*SRUN-STORE-PR I NT-HOM 
:/P^A*«BM"£C£CCj:oT, CCD^P^^A^ 

<Dffig3ti/£7y << Ji/£JL film, ^tfu ^or>;> 

[0325] 
[«3 3] 



Progxxx is protected 
_Enter user, #xxx% 

[0 3 2 8 ] i-1f»«asn^^P^A©#«rA* 

S/ca&CcA#3ftfc<rtt&6&t>. 
[0329] 
[S3 5] 



Progxxx is protected 
Wrong user number 1 



[0 3 3 0 ] Ko/ca— !f©#*SA*3*i/c CO*** 

wiEO(f»#*A* , rsfca?>«c3ia©^i'>x3W#^.%n 

[0331] 
[»36] 



Progxxx is linked in 
Hethxxx Continue?YES 



Store 

Entej^grogram^xxx^ 



[0326] xxxttl' 
P^A-C&£, 



150 <omw<omm ane& •? 



[0332] jL-tf^fts^nacctet^ry >^sti/c^ 

[0 33 3] 
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[83 7] 



Can't overwrite prog 
Linked in method xxx 



[0 3 3 4] a-if3&s<fi©^ffi«:*ji>r i> yzztitc?' 

[0335] 
[83 8] 



Store 

[0 3 3 6 ] a-im, :/ny^A£ffi»0&6OTCiiu* 



Prog f xxx User #xxxx 
OK to store? YES 



[0 34 0 ] -2* ^A^tef^t^ Ci*J 

[0 34 1] 
[84 1 ] 



Select function 
PIR-CONFIG-DIAG-DEL 

UTIL display 

[0 34 2 ] D I Rtt. -eft6CD:/P^A<D£t 

h"C# Si 5«C$"*. CONFIGtt, #j?lJcD 

[0 34 3] 
[314 2] 



[0337] 
WI3 9 J 



Store 

Enter user #xxxx 



[0 3 3 8 3 a-lf^^n^AJfeffBLfcOW^ ^ 

[0339] 
[84 0] 



Prog /xxx User /xxxx 
OK to over-write? YES 



Directory 

PR00-TYPE-U5ER-FRINT 



[0 344] ^P^A&CCcfc^fw U# h y 

[0345] 

[84 3] 



Directory 
^Enterjro^r^m^xxx^^^ 

[0 34 6 ] ^P^^AttBf^Ottrxir- h-T^ft© 

[0 34 7] 
[844] 



HOLD *12 4 



[0 34 8] STOPtt^-1fCC±<OS7RCCMSJ:0K: 

[0349] 
[84 5] 
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Directory 

HOLD-CVCT-AUTQ-METH 



[0350] -faifv&omz* mtRbtcmo^atf? 

[0 3 5 1 ] 
[^4 6] 



Configuration 
EDIT-PRIKT 



[0 36 0 ] 7 7 ^W»t >ia-*»6EDIT 
4SWRS^ *£^ttSTEP*-*ft-rc&K:J:o 
Td«fSCi*s-C*S. PR I NT&C<£>:7y^ )V(0 

[0 36 1] 
C*5 1 ] 



Tine: xx;xx 
Date! ma/dd/yy 



CYCL #15 



[0 3 5 2 ] a-1f»tei:Sfw \s2 b V 

[0353] 

[«4 7] 



Directory 

Enter usar_#xxxx___ 

[0 3 5 4] W5EOa— »f©»(DTK:iBtt3n/c-r^r 

[0355] 
[14 8] 



METH #150 User #1234 



[0 3 6 2 ] a~mzuxf-/*<DVm&J:VBti** sr 

[0 36 3] 
[*52 ] 



Runtime printer OF£ 
Runtime beeper__Qjj__ 

[0 36 4] 5>$4&<D-fV>*ifi*>-C&Z>m&* 

(^>^7>^(ramp) £/ct^>-^ 

[0 36 5] 
[^53] 



[0 3 5 6 ] ?! W h 

[0357] 

[S4 9] 



Directory Print 
_£RpG-TYPE-USER 

[0 3 5 8 ] i-tHJfv h >jwcie>n/ci- 

[0 3 5 9 ] 
[*50] 



pause time-out limit 

[0 3 6 6 ] commz, y'uy^A&Ttf-brZm 

[0 36 7] 
[3*54] 



Allowed setpt error 

[0 36 8 ] COBBii, x^-*S7^^^3tiSHU«C 
[0 36 9 ] 
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[315 5] — — 

Delete 
' PROGRAM -USER- ALL 



Idle state aetpoijit 

[0 3 7 0] CO»5S*tt, »CC#aEr-6Wffll©»»m 

[0 3 7 1 ] 
C«56] 



start clocX within 
x.x c C of setgoint^ 



[0 3 7 8 ] 7u>f5AtC&2>m& 

[0379] 

[3*6 0] 



Delete 



[0 3 8 0 ] r^ro^D^A (7 7 >fj^j;ctt 
tt> watte* om*T*ci#rss. 

[0 3 8 1 ] 

C3t6 i] 



[0 3 7 2 ] ^ff^O^O^AOfiiJ^Snfc^^V 

Si*, h y#Sft£J:5ic*]«TSCi#T?*S. * 

[0373] 
[«5 7] 



Spe< 



:ial tube? N£ 



[0 3 7 4] i-lfjWM i c r o Am p 
Ge n e Amp©B«^©««cSS<OS*«fflLJ:^i 

*>hU *0T^4< itSWOSJSflflliJj:^*©^ 

fflor, llff©BB»©i*^-1f^A*0/cJSfcfl««: 

[0375] 
C*5 8 ] 



Can't delete progxxx 
Linked in methodxxxl 



[0 3 8 2] ^u^r^Mthh^mc^X V>fl,tc 

[0383] 
[316 2] 



Progxxx is protected 



[0 384] a-1f tmmZtltcZfU #5A<D#*At) 

[0385] 
[316 3] 



Progxxx is protected 
Wrong user number! 



Rxn vol«ocxxuL T-xxxs 
Rxn vol^xxxuL T-xxxs 



[0 3 7 6] a-lfifi r«fjJlJ©SJ £YE SCCH2 y h 0 

[0 37 7 ] 
[3159] 



[0 3 8 6 ] »ofc^-1f<D##A#3ttfc. C£>3l^ 

[0387] 
[§16 4] 



Prog #xxx User #xxxx 
Delete^^^ograin^JfES^ 
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[0 3 8 8 ] y'of^AOmZmffi* a-lf#«^ay 

[0 38 9] 
[165] 



Delete 

Enter user fxxxx 



[0 39 0] 3f5£©a— tf 6n/c», 

[0 3 9 1 ] 
[£166] 



Delete 

wo progs^wlth__#xxxx^ 



[0399] 

imio] 



Delete every 
unprotected prog?YES 

[040 0] cti«ffK3h/c*ffir»;>^sti<ci^ 

[040 1] 
[17 1 ] 



[0 3 9 2 ] ffim<D3.~1f<D#iti1rZ>7u#<y&&& 

[0393] 
[167] 



Progs linked in ineth 
STE^to^^s^jDrjj^ 3 ^^ 



[0 39 4] y>*3*i 

Sti^, ^P^7^^^Cim^^, STE 

[0 3 9 5] 
[168] 



Can't delete progxxx 
Linked In methodxxxi 



[0 39 6] 'J>^LWP^AO';xHt 

[0 3 9 7 ] 
[16 9] 



User fxxxx 

^ele^e^^^rocg?YE^ 



[0 39 8] cntt'jv^snri^c^ffiog-if© 



Enter Diag Test #1 
RTVIEW HISTORY FILE 



[0402] a. -if imn ■rs/c«&»K©»*A*'r * 

£ »; >WZ>tc&>S T E P S/cteB A CK*-£{£ffl-C 
££ 0 STEP£/c{iBACK*-£fl**r@tC, f** h 

©»w*s«sn. *L/riaii-rsf-x h©*s}3&sa^s 



[0 40 3] 
[17 2] 



Enter Diag Test /I 
REVIEW HISTORY FILE 



[0404] r -f JUf*. 5 00 *"C©«jfi©^fr 

[0 40 5] 
[17 3] 



HISTORY nnn recs 
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[040 6 ] ii77^Ko^? ^{j^r -oistpcomte 

<Dl>zi~ Y<D%L ( r n n n J ) £^nT£o ALLOT 
^tOU3-F4I4. STARTttttB©U3-F© 

=J-K©**S-5. PRNTttHH^r-YJl'O-r^'C* 

(l) ^o^A{cr?i»r©f»«*^5tt»©U3*- 
FtoJiCK (2) yn^^ACcfciir^^J:o'^>^ 

■fe^> htco^rCDtWIl^AS^-^OUn- F"C 
S^T'P ^7 A« 1 o©gf^f^ ^ > h i Iti 

3 5 0AA) ^SSET*^ 7r-f^I^fiI 
©lMWfi*3n-6. Si^OPCR^P^7AB3 
S fc t* 6 R£*fc <fc 4 0 If -T £ ^fclTcO'C* S C <b « 

r&& 0 a-lf*sms^ua- F©SS*SBROfc*§ 

STEPSfcttBACKttJSIRLfcSOliaOA* 
CCiOXy^riiT-rS. ilOSTEP^/c^BA 

v "fe — 5/ 
If (DM : x x x x 
JKl£f*8 : xxx/iL 
C 1 k^df-hw/i nx. x°C 

^^-Fxx/xx/xx 
x x : x x 

HbDxx/xx/xx 
x x : x x 

^-Xxx:xx, xx. x°C 

Sl& X f— £ X * *fe - ^ 

I^tDiSBxxx. xB$H 
^-IfCDT^K- F 

ZJATV Fxx : xx 



tENTERWltfOi^Wl LXX£)<D 
»tt**?:/3*i* bu iH (STEP) *fc«f*Jl (BA 
CK) »»©STEPSfc»BACK£RNU* 

(*»f©U3- F) F# 1 (fcfc*^* 

- F) tC&miC»2>C t&Vf*&. STOPiiWK*- 

7f-»X(9U3- F 
[0407] 
[«74] 



ffff ^ xxx /sums nnn 
message 



[040 8] rf f f fj iiHOLD, CYCLJfctt 
AUTOt^ e Txxxj «:/n^A©»rC&£. 
r/mmmj « y >^ b/c^P ^ Aecoi*r©*ffi© 

Office y > * vtcr^<x<o^u #5M*7& 

a-if « s t o p * - %mf ©laocflw 
tw u fctf mart ccieaaccBM o * i 

H»7>^fiK ( 1 0T©»# 
{c*fbro - c- 1 o o°o »»7®7>^ 
&g (ID— »©^^y i o x 

1 0©Jl^*T y?7-'?MZ % TC2# 

<D£5ttbxn\nLtcmmt<cmmLrj:i,>m 
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yOKDffi) + 1 0# 

r f j t^HOLD, CYCL£fc&AUTO-C&£ 

[0 40 9] 
[»7 5] 



f / xxx /smun ddd.dC nnn 

[04 10] r/mmmj li'JV^^ti/cT'n^Atc 

r d d d . d J i«»08£,*©18t* £ 
Tnnnj ttUa- K©*Stt?*S 
ryyj \*V4 2fo®X3hh 

rmmm. s s J \*Stfe!*<Dmmv$>& 

[04 1 1 ] 
[*78] 



message ddd«dC nnn 
^^^c^^Setgt^^^mm^s^^ 

[04 12] Tddd. dj IZI&toQOWtfegJDmSX 

r n n n J KS*C*£ 
Tyyj «1M 2)VWXfoZ> 

rmmm : s s j «»ffi*CO«Fmt?*S 
rmessagej [i, ^COJ: 5 -*?n 

o/c : 

^\ *^>iwi^o. l^iooTO^e^t 

[0413] MS©^7- -fe^> KD»fo0«:*Jl> 



jisO-Jvybvfr-f-yicTfizA-rz. option 

[0414] 
[£177] 



HISTORY nnn rece 
MjL- stat-errors-prkt 



[0415] PRNWJ> bZs? ';->4«SLt 
l^T"C*-y;^ttB^»6nSi*, ENTERS 

[0416] 
C*78] 



Print HiBtory 
ftLL-STAT-EKRORS 

[0417] 

ALL V 7 J frtpOt^XCDUa- F*7^';>F« 
STAT ^r-^XUa-FOW^y^ht^ 
ERRORS x^-CD^ Y<Dfr 

[0418] 
[*79] 



Print History 
Prin^fro^groc^ 



[0 42 0] 
[«80 ] 



-Print iiistnry 
_ . . « print Inqr 



[042 1 ] 7"U> h©»toO«C*$0>T t 
[0422] 



7* U > h 
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[£8 1 ] 



Enter Diag Test /2 
HEAT^ ^ — ^ 

[042 3] t-^nhtt, *©fflffi#3 5'C;fc6 

6 5 'ctc±#*r^i v ?<Dmi&mz%mT 

[0424] 
[«8 2] 



Chillr Test Blk-XX.X 

[0 4 3 1 ] »fl»*$5efb3*i*iS* »*ps»*>-c 
cc-ca^c r i 5 - c«:ff< j #R**i, -eur 

■/n y ZUmttm-Jv v 2tfi2 5 'C£ffi«Ud£2 0 

[0432] 
[*8 6] 



Chiller test PASSES 



Heater Test Blk="XX.X 

[042 5] fiffi#£3£{fc0fci*, -f^TCDb-*** 

feasts©-* *-fe-y#«7n3*l*. 

[042 6 ] 
C«8 3] 



Heater Test PASSES 



[042 7 ] ^-r-X h 
[042 8 ] 
[318 4] 



Enter Diag Test /2 
CHILLER TEST 



[042 9] »9f^ Hi, fflftfv v *<DHK#3 5 

tt»-r*. |5^4^n^^^> r U^^^^3 5*C^:3-ti- 

[04 3 0 ] 
CSI8 5] 



[HfficDffli&fciftW] 

can *wm&m^u*>mv a zhgrno-fu * * 
*£0r&£ o 

[02 ] **5BO»^«:fie9SE»^n * ^©¥M0-e& 

So 

[03] ^-rr>c»a^+>*^teJ:tj f ^>^»ai^ + 

[04 ] I£*4:/a v f<DffiWm-C&2> 0 
[0 5] K»^ay^©«SffiHt?*S. 
[H6] H2*©Wtt6-6' tCtQ^tdtmzfUy9<D 

CH7] H2*OWi»7-7 / K»ofc«*4:/ciy*© 

m8] m2tp<D$)M8- 8' OCSofcKf^P 

[09] 3 7-><07 * ;UAb-£i:/Ei y *3t8f*i 

[010] 3 v^-XO^-f ;l/At-^CC*M-Sm*«lfflI 

©»«* mti* ^ -y >he© ^ ^ 7 -r & 6 o 

[011] «aWft3-f>*a^3>PCR^a h 

[012] H^w^-voa^i^rBCH^P ? ^©t&r 
M0r&£ o 

[013] 3*/->©b-£©¥S0T&6 o 

[014] (E-raf-5K»«ieiB*F©T<Dffffl*7S-r. 

[015] Kf4^a 9 ^©*tcieiBStifcKS«teJ:CF 

[016] (A) RCiaiB©^>^X©j£S<D^7 
-C&So (B) -Y>^;l/^Hffi^^x©y^7r*S. 
(C) ^Ov^flW»^>^l/X©jt^*5j:iyjatt«H© 

r*So (D) ^^D^/^f^^rA(DW 
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too. sx;«rt^JKsfcT£{±#*^-r. 

[B 1 8 ] £tt«W»K#*£0fcDNA©SCCi»4 
[H2 1] (A) Kft^Py ^ifcEBSttfci*©, 

CH2 4] 7U-A(D»ir&5 (l 

[H2 5] :7U-A©ffe©i&®^-C#>£ 0 

[H2 6] H2 2«c*JWStMB2 6 -2 6' CC^o/c^ 

[H2 7] H2 2fC*5^S«J«2 7-2 7' GCfBo/t? 

[H2 8] 7U-A©^0©iEffiH*yJ:a f «»»rffiia , r 

[H2 9] »*bl>K**«©KffiHr*S. 

[H30] tm»o±aK)»rffiia'r*s. 

[H 3 2 ] * +v -Jo* h <; ? 7<d— w>ft<ommm-cfo 

CH3 3] 9 6 ^x^Ov-f *p*-(*- h U-©;/^ 

[H3 5] yf-^-OSSffiBr**. 
[B3 6] H3 3CC*5WSW«3 6-3 6' Kfiofcy 
?^*-©KffiBT*S. 

CH3 7] H3 3CC*sWSW«3 7-3 7' CC&^/c'J 
[B38] 9 6 £x;KDv>f £P$r-f h U-OV^ 

v ^©<£W#r^}##©^~x©¥EH"C&£o 

[B3 9] ^-^CDje®H"C*-2> 0 
CH4 0] ^-^©MIHtiS. 
[H4 1 ] ^-^©Mt^i. 
[H4 2] H3 8fCteC»r«!J«4 2-42' K?&~>/c£ 

[H4 3 1 H3 8fC*$^rW»4 3-4 3' K-1&^c3L 



[H44] H3 8W:*5l>"C«Ji»4 4-4 4' te?&o/c3: 
£H*©^ - X©fcfT®Hr<fc 

[B4 5 ] l>< 03fc<D«f*«*5j:ur* * ? :/#BB£ffiB 

CH4 6] Hl«c43WS»aiiKW«SV^f-A2 4(D«ia 
CB4 7 ] *»IB«:Se^WIBiiU^ hP^f^ay 
[B4 8 ] *»IB«cS£^»!llBiU^ hP^^^^a * 
[B4 9] J«SWtt^x^-iatt^>^©«lll8H'C* 
[H5 0 ] J^«ttK*«HIBICE)^IB^-r>«iaT*S. 

[H5 i ] in^MAX i AMPrmis^nrc^, ms 

[H5 2 ] »l«(0K*4«*sJ:^l?C^a<0*fTS*©« 

[B5 3] ^f^OTt^^fl^-C^^. 
[H5 4] ^'»7-r v7 r KiUKff©7P-^ + - hT* 

[H5 5 ] A7-r » ^KKJHff©^ p-* + - br#> 

[B5 6 ] -y ^BCJWHffO^O-^-i-- 

[H5 7 ] v *ttWBft<D7U-9- + ~ Kr* 









i ~~ 


7-*7^A 


1 0 


-MB 


1 2 


•»K»:/p * * 


1 4 




1 6 




1 8 


, 2 2-^*X 


20 




24 




26 




2 8 




3 0 


, 3 2-t 


34 




3 6 




3 8 




3 9 


•••« 


40 


- 


4 1 


- 


42 




44 




45 


. 4 6-« 


47 




48 
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49 
5 0 
5 1 
5 2 
5 3 
5 5 
5 6 
57 

5 8 

6 1 
63 
67 

6 8 
.7 0 

7 8 
82 

8 3 

9 1 

1 0 0 
1 1 6 
1 2 2 
1 2 8 
1 3 0 



i/x h y ^ 

astfiK-fe^-y-- 

a 

8 9,9 0-8E*4^*^ 

9 3, 9 5, 9 7, 9 9 -ft£P^ * >*;U 
1 0 7-7>^a?t>^^ 



13 4-1 4 3HFL 



1 4 6 
1 47 
1 48 
1 5 0 
1 5 4 
1 5 6 
1 5 8 
1 6 0 
1 6 2 
1 64 
1 6 6 
1 7 0 
1 7 2 
1 7 4 

1 9 8 

2 0 0 
2 2 8 
2 3 4 
2 5 0 
2 5 4 
2 5 6 
2 6 0 
2 6 6 
2 7 6 
2 8 2 
2 8 8 



1 3 0, 1 3 2-?l 
1 3 2-tai;?l 



3->:JA<D^? F 

2 O2-Ji0rW«« 
2 3 0-^9©3tffi 

2 5 2-^9 

2 5 8-^9 t-*«« 

2 6 2-v^*-;UFfc-*«« 

2 6 8»-:77****»a«vi*--jUF 



2 9 2 

2 9 4 

3 1 2 
3 1 6 
3 1 8 
3 2 0 
324 
3 3 2 
3 3 6 
3 3 8 
340 
342 
3 4 6 
3 6 8 
3 7 2 
3 7 6 
3 7 8 
3 8 2 
3 8 6 
3 9 4 

3 9 6 

4 0 2 
4 1 0 
4 1 4 
4 1 6 
42 0 
42 4 
45 0 
45 2 
45 4 
45 6 

45 8 

46 0 
46 2 
464 
46 6 

46 8 
4 7 0 

47 2 
47 6 

47 8 

48 0 
48 2 
4 8 4 
4 8 6 



3 2 2-u-;V 

3 2 6-WMt 

3 34-Of'^^ , 7-^ 



.y 

*:/ 

?L 

4 1 8.-XP h 

E P ROM 

y 7* y y ? 7'RAM 

r F u^f^-^- 

*-#-F 

+ -tf-F-f>*:7*-*lHl{B 
4 7 4--:/u^ApJSB&IH»#^v 
«ii*3> hP-7- 
U ART 
RAM 

^P^7Apj*Btt«»5ii**fiai*Kt (PIC) 
^D^AigteftrU^ffl**^ (PAL) 

- (A/D) 

49 2. 4 9 4-7;l/?7*l/^t 
4 9 6-2. 0 0 0^-ACOS!a^ 

4 9 8-+ 1 5#^F©WlS3ftfc»J«l& 

5 0 0—tf>^-*-f*-F 
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CAR.. 
O U D 




* 5 9 0- 


|HJ 


0 1 6 


n. ivi o a"} u o — ' -s * * > IHlitn 


5 9 2" 




DID 




5 9 4" 




o ri 
o o u , 


O O ^ , O O ^, OOD 7u~r^tl J v<- xEJra CH/c 


6 0 0- 


LUJJ SIS 


r y n T 




6 0 2, 




Z\ *\ ft 
O O O 




6 1 4" 


• v V/ J A K n A )\/ 


O 4 O , 


C /I Q . Aft rVi „, L V U *7 V ... ^C. 


6 1 6- 




5 5 0- 




6 2 0" 




5 6 6- 


•fe'p£M&U2£ 


624- 




5 6 8- 


2^>^x 


632- 




5 7 0- 
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